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It.is with great pleasure that we of HOSPITAL TOPICS present the eighth 
volume of the O.R. Yearbook. Like the previous Yearbooks, this volume 
brings together in a permanent reference form, the important material 
published in the O.R. Section of the magazine during the past year. Also, 
like Volume VII, this Yearbook includes material from other sections of the 
magazine of special interest to the operating room staff. 


Editorial matter presented in the O.R. Sec- 
tion is selected and prepared by the HOS- 
PITAL TOPICS staff. The guidance of Carl 
W. Walter, M.D., of the surgical staff of 
Peter Bent Brigham Hospital, Boston, and of 
Dorothy W. Errera, R.N., is gratefully ac- 
knowledged. 
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Use of Pump Oxygenator 
In Cardiac Surgery 


@ During the past decade rapid progress has been 
made in cardiac surgery, and today its place is firmly 
established in hospitals throughout the country. Al- 
though developments in this field until the present 
have been remarkable and impressive, the scope of 
intracardiac surgery has been limited by the inability 
to actually visualize the lesions inside the cardiac 
chambers for surgical repair. Thus, the recent de- 
velopment of an effective mechanical heart-lung for 
temporary cardiopulmonary by-pass which provides a 
means of open-heart surgery removes a major barrier 
to future advances in cardiac surgery. 


This revolutionary method is gaining popularity in 
a number of medical centers, and in our institution 
some 100 operations of this type have already been 
performed with exciting and gratifying results. 


The principle upon which the method is based con- 
sists of removing the unoxygenated venous blood from 


*Su r of operating rooms, St. Luke’s Episcopal and Texas 
Children’s Hospitals, Texas Medical Center, Houston, Tex. 


By Marie B. Ellison, R.N.* 


the vena cavae, pumping it through a mechanical 
oxygenator, and returning the oxygenated blood to the 
arterial system (Figure 1). The function of the 
heart and lungs is therefore replaced temporarily so 
that the heart may be opened for surgical repair of 
a variety of intracardiac defects. After the defect 
is repaired, the mechanical pump is discontinued, and 
cardiac function resumes. 


Frequently complete cardiac standstill may be de- 
sired during the intracardiac repair, and this may 
be obtained by injection of solutions of cardioplegic 
agent such as potassium citrate, potassium chloride, 
or acetylcholine into the ascending aorta (Figure 1). 
These solutions perfuse the coronary arteries, and 
complete cessation of cardiac action results. At the 
completion of the intracardiac procedure the clamp is 
released from the ascending aorta, the cardioplegic 
agent is washed out of the coronary system, and 
cardiac action recovers. 


From this brief description of the system one must 
not assume that this method is simple to perform. 
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Quite the contrary. The responsibilities on the nurses 
as well as the surgeons are much greater than in any 
other major surgical procedure being done at the 
present time. Success depends upon teamwork, effi- 
ciency, and understanding of the principle and prob- 
lems which may be encountered. 


In our operating rooms the surgeons provide cer- 
tain services which are not expected of them under 
ordinary circumstances. In these operations we em- 
ploy a stainless steel oxygenator designed by the team 
of doctors who are actively engaged in this project 
(Figure 2). The oxygenator is based upon the bubble- 
diffusion principle, so that the unoxygenated venous 
blood is mixed with oxygen in a central diffusion 
chamber. In a chamber which contains stainless steel 
mesh coated with Dow-Corning Antifoam A, a silicone 
substance, the oxygenated blood is defoamed and con- 
verted back to a liquid state and enters the collecting 
reservoir after passing down a declined trough. The 
oxygenated blood may then be returned to the patient 
by way of the pump. 


“Assembly of the oxygenator is the responsibility of 
a surgical technician employed by the Baylor Uni- 
versity College of Medicine. After each procedure 


Fig. |. Diagram showing general method of cardiopulmonary 
by-pass using a pump oxygenator system. This method provides 
conditions permitting intracardiac surgery under direct vision. 
Injection of potassium solution into the ascending aorta produces 
complete cardiac standstill during the repair of the cardiac 
defect. 
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he dismantles the oxygenator and washes it thoroughly 
with tap water and Haemosol, cleaning the perforated 
diffusion plate carefully with hydrogen peroxide solu- 
tion.* The oxygenator is carefully dried, reassembled, 
and wrapped for autoclaving usually on the day pre- 
ceding operation. 


Just prior to operation the technician removes the 
oxygenator from the wraps and places it on a separate 
table covered with sterile sheets. The stainless steel 
sponge is coated with the antifoam substance and 
placed in the defoaming chamber. Connections of 
sterile plastic tubings are made at the base of the 
oxygenator, and the oxygenator is placed in the tripod 
stand ready for use. Other connections are made 
using sterile polyvinyl plastic tubing and catheters 
to complete the circuit (Figure 1). 

The tubing used for the connections is usually of 
Ys” internal diameter, and is available commercially 
in sterile sealed packages. It was originally designed 
for connection with drainage bottles. The tubing is 
used only once and is discarded after operation. There- 
fore, all of the supplies concerned with the pump 
oxygenator are provided by the surgeon and his staff. 


*Distilled water could be used to prevent deposition of crust from 
mineral salts, to remove pyrogen, etc. The author says that tap 
water is used because it is more convenient and that peroxide is 
employed to guard against these undesirable results.—ED. 


Fig. 2. Left: Photograph and explanatory diagram of stainless 
steel oxygenator of a bubble diffusion type used in cardiopul- 
monary by-pass. 


——————— OPERATING ROOM NURSE'S RESPONSIBILITY 


Although the actual setting up and operation of the 
pump oxygenator are not the direct responsibility of 
the operating room nurse, she must play a vital role 
during the entire procedure. It seems fair to state 
that never before has so much been expected of the 
operating room nurse as in this procedure. Since the 
project is quite new, technics are constantly subject 
to change, and willingness, understanding, and co- 
operation from the nurse are extremely important. 


Actually, two operations are being performed simul- 
taneously in the one operating room, and even though 
the room may be of adequate size for other types of 
surgery, under these circumstances space may be 
strictly limited, adding a challenge to the circulating 
and scrub nurse to supply sterile materials for both 
tables without confusion and breaks in sterile technic. 
An intelligent, versatile nurse with a pleasant per- 
sonality and even disposition is necessary to the suc- 
cessful performance of the procedure. 


Certain points deserve mention and should be noted, 
since these have been fairly routinely involved in all 
of the procedures: 


1. A veno section is always done before the opera- 
tion, the ankle being the most frequent site. 


2. A femoral incision is always made to insert the 
cannula for return of the oxygenated blood. The 
femoral region must therefore be surgically prepared. 





3. A bilateral anterior thoracotomy incision is used 
transecting the sternum; so the entire chest must be 
prepared. 


4. The electrical defibrillator must be checked and 
ready for use with the sterile electrodes opened and 
connected. Ventricular fibrillation is a frequent com- 
plication of these procedures and must be corrected 
quickly. 


5. The pump is primed with fresh heparinized 
blood which is drawn from donors on the morning of 
surgery and must be’ maintained at body temperature 
in a basin of warm water. This blood must not be 
mixed up or mistaken for the citrated blood which is 
used for transfusion but never in the pump itself. 


6. Some drugs must always be available on the 
table in labeled syringes, such as potassium citrate 
solution (prepared by the pharmacist), calcium 
chloride, heparin, and protamine sulfate. Other rou- 
tine drugs must be available, such as atropine, epine- 
phrine, procaine amide, etc., but need not be on the 
table. 


7. Repair of the defect will require silk sutures 4-0, 
3-0, or 2-0 with incorporated needles depending upon 
the size of the patient and the size of the defect. 
For very large defects, usually of the ventricular 


Acknowledgment is made to Denton A. Cooley, M.D., Associate Pro- 
fessor of Surgery, Baylor University College of Medicine, for assist- 
ance in preparation of this report. 
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septum, polyvinyl sponge or nylon-dacron knitted cloth 
has been used either as a tampon or patch to close 
the opening. (Figure 3). 
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Fig. 3. Drawing showing the surgical exposure of a ventricular 
septal defect and the methods of surgical repair which have 
been used, including simple suture or the use of polyvinyl sponge 
or knitted nylon-dacron cloth as a patch over the defect. 
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Cardiac Arrest and Resuscitation 


By William P. Mikkelsen, M.D.* 


@ Until recently, most unexpected fatalities occurring 
in the operating room have been designated as an- 
esthetic deaths. Now there is developing an increasing 
awareness that in many such instances “death” followed 
ventricular asystole, and it is now recognized that 
prompt and correct management of this problem will 
frequently be rewarded by complete recovery of the 
patient. 


The terms death and ventricular asystole thus are 
obviously not synonyms. The frequent confusion of 
these two terms is dependent upon the failure to rec- 
ognize that under such circumstances death involves 
not only the existence of ventricular asystole, but also 
the continuation of this condition for a period of min- 
utes required for progressive hypoxia to produce lethal 
systemic damage. 


It must be noted further that ventricular asystole 
may be due to factors other than anesthetic. And cer- 
tainly there are instances of irreversible and unpre- 


*From the Department of Surgery, University of Southern Cali- 
fornia School of Medicine, Los Angeles. This paper and the one 
following, by Gloria Castillo, R.N., were presented at the fourth 
annual congress, Asssociation of Operating Room Nurses, Los 
Angeles, February 18-20, 1957. 


ventable ventricular asystole occurring on the operat- 
ing table that represent death attributable to a distinct 
disease process itself. 


Because of these foregoing considerations, consistent 
analysis of such problems requires a definition of cardi- 
ac arrest. Such a definition has never adequately been 
developed, nor is there consistent agreement among 
physicians as to just what constitutes this process. A 
practical definition is: Cardiac arrest is potentially 
avoidable, usually reversible ventricular asystole, with 
or without fibrillation, precipitated by the effects of 
anesthesia or surgery, either alone or in combination. 
Excluded from this definition are those instances of 
fatal ventricular asystole occurring in the operating 
room in which the disease process was so severe that 
the physiopathologic mechanisms were irreversible or 
in which uncontrollable conditions such as fatal myo- 
cardial or pulmonary infarction occurred. 


It should be emphasized that cases of cardiac arrest 
are not due to some mysterious entity, but rather that 
a diligent search will almost always reveal etiologic 
factors conditioning the development of this catas- 
trophe. 








In the investigation of the individual case it must 
be borne in mind that the anesthetic agents employed 
are all potentially lethal, as are many of the com- 
plicated surgical technics necessary to permit allevia- 
tion of disease processes. Under these circumstances 
a narrow margin of safety often prevails, so that even 
a small human error in judgment may produce a fatal 
result. The surgical procedure itself may be capable 
of producing physiologic disturbances such as hypoxia, 
which are in essence the same as those that may result 
from the anesthesia. 


A feeling of mutual'responsibility should exist among 
the members of the operating room team to see that 
optimum conditions for the patient’s safety prevail at 
the time he arrives in the operating room. Good judg- 
ment and careful management should continue through- 
out the anesthetic and surgical procedures. Such mutual 
responsibility is necessary in order to limit the occur- 
rence of cardiac arrest. 


- ——— ETIOLOGY OF CARDIAC ARREST 


The factors that precipitate cardiac arrest in the 
operating room are numerous and varied and involve 
such general categories as respiratory, cardiovascular- 
hematologic, metabolic, pharmacologic, and neurogenic- 
psychologic. In an analysis at the Los Angeles County 
Hospital it was found that the predominant causes for 
cardiac arrest were asphyxia, relative overdose of an- 
esthetic agent, inadequate preoperative preparation of 
the patient, and operative hemorrhage. These four cate- 


gories accounted for 89 percent of the arrests that 
occurred in this hospital during the four-year period 
from 1951 to 1954 inclusive. 


During this time there were 82 instances of cardiac 
arrest, of which only 17 were successfully resuscitated. 
The incidence of cardiac arrest in this hospital was 
approximately one in every 585 operations. 


It is true that many of these patients had severe dis- 
ease, and the margin of safety with which the an- 
esthetist and surgeon had to deal was small. Perhaps 
in some this margin of safety was so small that their 
deaths might have been more appropriately considered 
attributable to disease. However, in each case one or 
more avoidable mechanisms for cardiac arrest could be 
detected. 


No field or specialty of surgery was exempt. Cardiac 
arrests occurred during urologic, orthopedic, thoracic, 
neurosurgical, plastic, otolaryngologic and ophthalmo- 
logic procedures, but predominated in patients having 
abdominal operations. 


——— PREVENTION AND TREATMENT OF CARDIAC ARREST 


Recognizing the need for improvement in the problem 
of cardiac arrest, the Los Angeles County Heart As- 
sociation established a committee on cardiac resuscita- 
tion in 1952. The primary function of this committee 
was to provide information on this subject to all operat- 
ing room personnel in the Los Angeles area. A group 
of physicians from the committee presented informa- 
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tion on cardiac arrest at staff meetings of each hos- 
pital. 


On each hospital staff one or two surgeons were des- 
ignated to coordinate the hospital activities in this re- 
gard. They supervised the preparation of a readily 
available cardiac resuscitation kit. The surgical nurses 
were instructed so that they would be better able to 
assist in this emergency. Special placards entitled 
“Program of Action—Cardiac Arrest” were conspicu- 
ously placed in each scrub room and operating room 
so that all concerned would have the opportunity to 
review the significant steps frequently and thus be- 
come more familiar with them. 


In July, 1954, through the combined efforts of the 
Los Angeles County Heart Association and the Uni- 
versity of Southern California School of Medicine, a 
practical course in cardiac resuscitation was established. 
This course has been made available to all resident 
physicians as well as to all private practitioners in the 
area. Many surgical nurses and supervisors have par- 
ticipated in the course, which is conducted one evening 
each week and consists of a two-hour session during 
which the practical aspects of cardiac resuscitation are 
first discussed and then applied on anesthetized dogs. 
The students are afforded the opportunity of perform- 
ing a thoracotomy and resuscitating cardiac arrest due 
to both ventricular standstill and ventricular fibrilla- 
tion. They receive instruction in the use of indicated 
drugs and in the technic of defibrillation. 


Noteworthy has been the observation that few phy- 


sicians are able to produce effective cardiac massage on 
their first trial. Before completing the course, each 
physician is required to be able to produce consistently 
a palpable peripheral pulse and maintain a mean ar- 
terial blood pressure of at least 40 mm. of Hg. 


The concept is growing that all surgeons, regardless 
of training or specialty, should be adept in performing 
a thoracotomy and well oriented in the technic of car- 
diac resuscitation. With the exception of those surgeons 
routinely performing cardiac or thoracic surgery, the 
catastrophe of cardiac arrest usually is presented to a 
surgeon who has little knowledge of the intrathoracic 
cavity. He is expected, within a few moments, to con- 
firm the diagnosis, perform a thoracotomy, and in- 
stitute effective cardiac compression. 


The decision to initiate and carry out the procedure 
of cardiac resuscitation is a great responsibility. In 
any field of surgery, a responsibility of similar mag- 
nitude would require carefully supervised training. It 
is a fallacy to assume that similar training is not re- 
quired to develop proficiency in cardiac resuscitation. 
Every operating surgeon can no longer avoid his re- 
sponsibility in securing such adequate preparation. Fur- 
thermore, attending lectures and reading articles on 
cardiac arrest, though valuable, do not provide suffi- 
cient preparation. 


The validity of these foregoing opinions has been 
supported by the evidence accumulated during the past 
few years. A significant improvement in the ability of 
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the resident surgeons at the Los Angeles County Hos- 
pital to resuscitate their patients has taken place since 
the introduction of the course described above. This 
improvement is apparent in an analysis of cardiac 
arrest at this hospital during the past two years, the 
period immediately following the previous four-year 
study. 


From January, 1955 to January 1957, 33 instances 
of cardiac arrest occurred in the operating rooms of 
this hospital. These 33 cases may be separated into two 
groups. The first group of 14 patients are those in 
whom cardiac resuscitation was attempted by a sur- 
geon who had not had the benefit of the practical train- 
ing course described above. Of these, but three patients 
were successfully resuscitated, resulting in a rate of 
successful resuscitation of 21 percent. This figure com- 
pares directly with the figure for the previous four 
years in which 17 of 82 patients, or 20 percent, were 
resuscitated. 


In the second group of 19 patients, cardiac resuscita- 
tion was attempted by a surgeon who had participated 
in the practical training course. Of these, 15 patients, 
or 79 percent, were successfully resuscitated. The im- 
pression is inescapable that practical training in cardiac 
resuscitation has provided the basis for this marked 
improvement in salvage of these patients. 


———— STEPS IN TREATMENT 


When cardiac arrest is suspected because of the an- 
esthesiologist’s inability to palpate a peripheral pulse 


or obtain a systolic blood pressure, the surgeon palpates 
the femoral vessels. If an abdominal incision has been 
made, the aorta or the heart is palpated through the 
diaphragm. If a palpable pulse is not obtained, the 
diagnosis of cardiac arrest is confirmed. 


We caution against using the stethoscope to listen for 
heart sounds, waiting for an electrocardiogram, or re- 
adjusting the sphygmomanometer cuff. These maneu- 
vers are of little value and waste time when even 
seconds are important. Although experimentally the 
cerebrum can tolerate cessation of oxygenation for 
three to four minutes, the situation is not always com- 
parable clinically. 


The surgeon calls for the cardiac resuscitation kit. 
The anesthesiologist ventilates the lungs with 100 per- 
cent oxygen. An endotracheal tube, if not already in 
position, is inserted as soon as it is practical. The 
patient is placed in the Trendelenburg position. Mouth- 
to-mouth breathing can be maintained for a short time 
if an anesthesiologist is not immediately available. 


If the abdomen has been opened, the surgeon re- 
peatedly compresses the heart against the posterior 
aspect of the sternum through the intact diaphragm. 
If ineffective, cardiac massage done in this manner 
should be continued for no longer than 10 seconds. If 
effective, the resuscitation has probably been due to 
mechanical myocardial stimulation. 


Effective circulation can be produced only by manual 


compression of the heart through the open chest. Di- 
rect visualization and palpation of the heart are re- 
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quired for satisfactory drug injections. This is neces- 
sary to insure the proper site of injection as well as to 
avoid injury to the coronary vessels. We do not rec- 
ommend incision of the diaphragm. 


The surgeon opens the left chest through an incision 
extending from approximately the lateral sternal bor- 
der to the mid-axillary line below the left breast. Usual 
asepsis is not followed. No effort is made to count the 
interspaces. After the intercostal incision has been 
made, it is helpful if the costal cartilages above and 
below the incised interspace are cut across adjacent to 
the sternum. This allows for easier introduction of 
the hand into the chest. A rib spreader will improve 
the exposure. The heart is then compressed against 
the posterior aspect of the sternum for five or six 
vigorous thrusts. 


If this maneuver is ineffective in restoring sponta- 
neous heart action, cardiac massage is then instituted 
with one or both hands, using sufficiently forceful com- 
pression so that an assistant is able to palpate a per- 
ipheral pulse. Incising the pericardium may be re- 
quired. If a peripheral pulse cannot be palpated, the 
character of the cardiac massage is considered un- 
satisfactory. 


Once effective massage is attained, it is continued 
for two to three minutes in order to reoxygenate the 
cerebrum and myocardium. The rate of cardiac com- 
pression should be 60 to 100 per minute. 


If spontaneous heart action does not take place by 





this procedure alone, drug treatment is required. 
Epinephrine, calcium chloride, and procaine solutions 
are kept ready for immediate use in vials of 50 cc. in 
the cardiac resuscitation kit. Each is so prepared that 
the therapeutic dose is 10 cc. Thus the surgeon, re- 
gardless of the drug which he wishes to use, needs to 
remember only that 10 cc. of the prepared solution 
contains the correct amount of drug and the bottle is 
so labeled. 


The program to be instituted from this point will 
depend upon whether the cardiac arrest is due to ven- 
tricular standstill or ventricular fibrillation. For ven- 
tricular standstill, which comprises about 85 to 90 per- 
cent of these catastrophes, the following program is 
instituted: 


0.3 cc. of 1:1000 dilution of epinephrine (10 cc. of 
the prepared solution) is injected directly into the 
chamber of the left or right ventricle. Cardiac mas- 
sage is interrupted for only as long as it is required 
to complete the injection. Massage is then resumed, 
and if after two or three minutes only feeble ventricular 
contractions occur, 3 cc. of 10 percent solution of cal- 
cium chloride (diluted to 10 cc.) is injected and mas- 
sage is continued. As long as the ventricular contrac- 
tions are by themselves ineffectual, the surgeon will find 
no difficulty in massaging the heart. As soon as the 
ventricular contractions become forceful, he will find 
it impossible to continue to assist the heart, and thus 
easily recognize that further massage is not required. 


If there is no ventricular response to the first in- 





jection of epinephrine, a second dose is given. If there 
is still no ventricular response, we administer calcium 
chloride. Massage is continued throughout. If there 
is no response after two injections of calcium chloride, 
it is probably futile to continue efforts of resuscitation. 
However, if but a feeble ventricular response occurs, 
efforts at resuscitation must be continued indefinitely. 
At the present time there are no other drugs that we 
recommend, although isopropyl norepinephrine, atro- 
pine, and others have been advocated. 


; DEFIBRILLATION 
For ventricular fibrillation, after the initial period 
of cardiac massage of approximately two minutes, de- 
fibrillation is attempted by momentary electric shock, 
with the duration of pulse set at 0.1 second and the 
voltage set at least at 135 volts. The electrodes are 
placed so that as much myocardium as possible is en- 
compassed between them. If the defibrillation is suc- 
cessful, ventricular standstill will be produced. 





The period of standstill may be temporary or pro- 
longed. If prolonged, it must be treated in the same 
manner as described for standstill, with the exception 


that epinephrine is used only as a last resort because 
of its potent fibrillatory effect. 


If the initial electric shock was ineffective, a second 
electric shock is applied. If this as well is ineffective, 
a series of five or six shocks is given in rapid succes- 
sion. If this is still ineffective, 10 cc. of 1 percent 
procaine is injected into the chamber of the left or 
right ventricle. Massage is continued for a minute or 
so and the electric shock is repeated. 


Our experience in the dog laboratory has demon- 
strated the effectiveness of procaine in aiding defibril- 
lation. The resulting standstill, however, is sometimes 
very difficult to resuscitate because of the marked myo- 
cardial depressant action of the procaine. Conse- 
quently, we advise efforts at defibrillation with electric 
shock alone before using procaine. 


After successful resuscitation the pericardium is 
partially closed if previously opened. The pleural 
space is cleansed with saline solution, topical anti- 
biotics are instilled, intercostal tube drainage is estab- 
lished, and the chest is closed in routine fashion. 
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The Nurse’s Responsibility in Cardiac Arrest 


By Gloria Castillo, R.N.* 


e When the doctor says, “It’s cardiac arrest,” what 
does the nurse do? Is she thrown into a moment of 
panic or does she slip into her role as a member of the 
team? 


As more is learned about cardiac arrest, the more it 
is realized that the participation of the nurse as a 
member of the team may determine whether the patient 
lives, dies, or exists as a vegetable. When a patient’s 
heart unexpectedly stops beating, it is mandatory that 
a trained team consisting of the surgeons, the anesthe- 
tist, and the nurses carry out a definite plan to re- 
establish the patient’s oxygen supply and restore his 
heart beat. 


Cardiac arrest is not as rare as has been believed. 
It is estimated that in the operating rooms in this 
country between 12 to 60 persons are killed yearly by 
static electric sparks.. Compare these figures with 
those given by Dr. Mikkelsen for cardiac arrest occur- 
ring in just one hospital. Thus it would seem that 





*Miss Castillo, who was on the operating room staff of the Centinela 
Valley Hospital, Inglewood, Calif., when this paper was prepared, 
is now assistant surgical supervisor at the Methodist Hospital of 
Southern California, Arcadia, Calif. 


safety measures and programs for combatting cardiac 
arrest should be as vital as safety measures and pro- 
grams for preventing explosion hazards. 


Preparedness hinges upon the organization of the 
operating room and all its personnel. A hospital should 
establish a recognized program for cardiac arrest that 
should be known by all members of the operating room 
team. 


The equipment should be easily accessible and ready 
for use at all times. This is the responsibility of the 
nurse. Because every second is vital, the location of 
the equipment must be known. Valuable time must not 
be wasted looking for it. Such a delay could easily 
determine the success or failure of the resuscitation. 


Every operating room suite should be equipped with 
a cardiac arrest cart that is compact, complete, and 
ready for use whenever an emergency occurs. The 
cart should be well labeled. It could be painted red to 
make it especially conspicuous, and should be small 
enough in size to be easily moved. 


It is very important that the cart be centrally located 
and easily accessible to all the operating rooms. The 






hall may be the best location. The cart should be 
mobile for rapid wheeling into the area in which it is 
needed, and should be equipped with a railing or some 
type of siding, so that the equipment will not slide off 
as it is being rushed to the site of the emergency. 


This cart should meet the needs of each individual 
hospital, and should accommodate all the supplies and 
equipment needed. This equipment should consist of 
instruments, syringes, medications, and the defibrillator. 


It is very important that the doctor be able to reach 
for the knife without wasting valuable seconds plowing 
through a pile of instruments. Those really needed are: 
the knife handle with knife blade attached (preferably 
two), a pair of Metzenbaum scissors or long scissors, 
a long tissue forceps, a rib retractor, and two or three 
10 cc. syringes with No. 21 needles about 1%” long 
attached. Saline is advised to wet the electrodes for 
better contact. 


Each individual hospital situation would determine 
the need for extra instruments. If the cart is to be 
used elsewhere in the hospital—for example, in the 
tonsil, genitourinary, x-ray, and bronchoscopy rooms— 
it would be advisable to add the instruments necessary 
for closure of the chest. If the tray is used only in 
the major operating room suite, there is sufficient time 
during the observation period following resuscitation 
to get these extra supplies. 


(According to an article in the January 15, 1957 issue 
of the Canadian Medical Journal, one of every six cases 
of cardiac arrest occurs outside the operating room. 


18 


The author therefore suggests that two cardiac arrest 
trays be available-—ED.) 


If a hospital has only one rib retractor, this instru- 
ment can be wrapped separately and kept sterile on 
the cardiac arrest cart, and still be available for elec- 
tive operations as needed. 


(Other instruments can be used by the physician to 
hold the chest open. Therefore if the hospital has only 
one rib retractor, it might be well to substitute some 
other instrument for the retractor on the cardiac arrest 
tray.—ED.) 


In one hospital in which it was not standard practice 
to include the knife blades on the resuscitation tray, a 
nurse timed herself one day and discovered that five 
seconds were required to get the blades out of solution 
and onto the knife handle. This does not seem long, 
but when every second is vital it is well to have the 
knife handle and blade assembled before sterilization 
of the tray. If the tray is allowed to dry thoroughly 
in a hot chamber before being removed from the ster- 
ilizer, corrosion is no problem. 


(Also, stainless steel blades are available which will 
withstand repeated exposure to steam sterilization 
without any corrosion.—ED.) 


Trays should be checked at least once a month. 


Selection of the drugs to be included on the cardiac 
arrest cart will be made by the attending staff. The 
dosage of these drugs must be standardized. There is 
not sufficient time to use Young’s rule to figure out the 
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correct dosage. It is suggested that all the drugs be 
diluted so that the required dose of any of them will 
be contained in a 10 cc. dose. 


At the University of Southern California it is believed 
that three drugs are sufficient. These are epinephrine 
1:30,000, calcium chloride 3%, and procaine 1%. In 
this dilution the correct dosage is 10 ce. Bottles of 50 
ec. or 10 cc. of these drugs can be made up and should 
be labeled with this information. 


USE OF DEFIBRILLATOR 





While the defibrillator is an instrument that will be 
used only by the doctor, the nurse should be well ac- 
quainted with the technic of its use and its inherent 
dangers to the operating room personnel. The nurse, 
as well as the doctor, should be familiar with the 
voltage and duration of the electric shock required to 
defibrillate. This may mean the difference between a 
burn of the myocardium and a successful resuscitation. 


It has been ascertained in the experimental laboratory 
at the University of Southern California that the most 
effective time duration for the application of the shock 
is 0.1 of a second. This short time interval also min- 
imizes the potential for myocardial burning. 


There are variations in voltage supplied to the op- 
erating rooms, with the various lines identified by dif- 
ferent wall plugs. The nurse should check with the 
hospital engineer if she has any questions regarding 
identification of the plugs. 


Electrodes that have a concave surface are superior 
to those with a flat surface, because they fit around the 
heart better and make full contact. These concave 
electrodes may be purchased in the near future. 


Since the electrodes should be maintained sterile, the 
nurse should know whether the type the hospital has 
will tolerate autoclaving. Although it is usually im- 
possible to maintain strict aseptic technic in cardiac 
arrest, wound contamination is minimized by the use of 
sterile equipment. Most defibrillator electrodes now 
available will withstand autoclaving. However, this 
equipment is subject to deterioration after frequent 
autoclaving. 


Several hospitals in the Los Angeles area have home- 
made defibrillators, which may not have circuit-breakers 
to control overloading of the circuit. If the defibril- 
lator does not have a circuit-breaker, an adequate sup- 
ply of reserve fuses must be available. The location 
of the fuse and the manner in which it should be 
changed should be known by the nurse, since it will 
probably be her duty to change it. This information 
may be obtained from the hospital engineer or the per- 
son who constructed the equipment. 


DANGERS TO PERSONNEL 


The dangers inherent in the use of the defibrillator 
must be appreciated by all operating room personnel. 
Contact of both electrode surfaces to any part of the 
body (of a staff member) during application of the cur- 
rent may produce electrocution. Close approximation 











of the electrode surfaces to each other may produce 
an are with the danger of explosion of anesthetic gases. 


As a result of the electric shock, there is a tonic 
spasm of the whole body of the patient. Manual re- 
straint during the application of electric shock by other 
members of the operating room team may safely be 
done without danger of electrocution, since the current 
passes directly between the two electrodes only. 


The nurse should be familiar with her defibrillator, 
and make sure it is always complete and in good work- 
ing condition. Most- defibrillators are equipped with 
visible signals to indicate when the unit is not func- 
tioning properly. The nurse should not be afraid of the 
defibrillator. The manufacturer or his local represent- 
ative will be glad to demonstrate its use and answer 
any questions. 


The nurse can be of further assistance by switching 
on the wall stop clock so that the doctors will have an 
accurate knowledge of the time elapsing before cardiac 
resuscitation has been completed. During the cardiac 
massage, the nurse can ascertain the pulse, and inform 
the doctor of the adequacy of his massage. 


Cardiac arrest is an ever-present hazard in the op- 
erating room. “It can never happen to me” is a human 
reaction, but one that must be overcome. It is too 
late to organize for therapy once cardiac arrest has 
occurred. 
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An Adhesive 
Surgical Drape * 


J. Thomas Payne, M.D.** 


@ Satisfactory draping of the laparotomy and thora- 
cotomy wound has always been a problem to the sur- 
geon. The many technics devised with all manner of 
materials have each had disadvantages. Conventional 
towel draping often fails completely to cover the skin 
with a dry layer through long procedures. A usual 
experience is that of skin exposure intermittently 
throughout such an operation. Even if the skin is 
completely covered, viscera require constant protection 
against the rough surfaces of the drapes. The method 
of attachment of the drape has been a source of irrita- 
tion. On occasion the patient recovers in a satisfactory 
manner from the operative procedure only to have 


*Reprinted with permission from The American Journal of Sur- 
gery, p. 110, Vol. 91, January, 1956. 


**Department of Surgery, University eigen School of 


ery 
Medicine, and VA Hospital, Seattle, Wash. 





great discomfort from a towel clip wound. When radio- 
graphs are taken during an operative procedure, the 
forgotten towel clip beneath a drape contrives to over- 
shadow the most important area of the film. 


In seeking a solution to these problems, Gerspacher, 
Fowler and Rolf developed a polyvinyl! film drape with 
an adherent bordert which could be autoclaved, pack- 
aged and applied as needed. These drapes were put 
up as disposable units for minor and small field sur- 
gery, where they were used as towels. Their applica- 
tion to draping for difficult fields led to popular usage; 
however, they were still unsatisfactory for surgery in 
a large area. 


In 1952 a small polyvinyl sheet with an adhesive 
center was developed which could be applied to the 
proposed operative site. The incision could be made 
directly through this area, thereby exposing only a 
microscopic area of skin to the wound. The applica- 
bility of this drape to surgical procedures seemed ob- 
vious; however, the test of practical usage was required. 


Testing procedure 


Three problems were presented: (1) adherence of the 
drape to the skin after satisfactory preparation; (2) 
effectiveness of the drape in protecting the wound from 
skin contamination; (3) skin and wound reaction to 
the drape. Table I summarizes the findings in fifty 
unselected major operative procedures. 





*“Seotch” brand surgical drapes. 





It is also possible to close the skin, removing the drape 
by tearing it off the skin sutures or by stripping the 
wound edge of 1 or 2 mm. of drape and then folding 
the drape over as a waterproof dressing. This latter 


Fig. 2. The incision is made directly through the adherent por- 
tion of the drape. The ileostomy is beneath the tip of the index 
finger of the assistant. Note the absence of towel clips. 


technic is especially applicable if there is a colostomy 
or a draining wound elsewhere in the abdomen. 

This drape is applicable to all laparotomy and thora- 
cotomy wounds. Its special use is in the case of a 
contaminated wound, drainage site or enterostomy re- 
quiring a clean operative procedure in an adjacent 
area (Fig. 3). Here the drape satisfactorily isolates the 
new operative field. 
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Summary and conclusion 


An adhesive plastic disposable surgical drape is de- 
scribed which is applied to the abdomen or chest after 
a slight modification of a routine surgical skin prepara- 
tion. It gives nearly perfect protection from skin con- 
tamination and is particularly useful in operations per- 
formed near draining wounds or enterostomies. It was 
employed satisfactorily in fifty cases with bacteriologic 
controls. 
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Fig. 3. Same case as in Figures | and 2. The patient with an 
ileostomy is an ideal candidate for the use of such an adherent 
plastic drape. 


SELECTED BIBLIOGRAPHY 


“Why Our Linen Packs Are Pre- 


In an 852-bed general hospital, assembly of linen 
packs was shifted from the operating room to the 
laundry. A saving was realized in storage space— 
vitally needed for other purposes in the operating 
room. Linen is being handled in legical sequence 
without unnecessary transportation, and highly 
paid professional personnel are relieved of the re- 
sponsibility. Detailed directions for each pack are 
posted in the linen room, and packs are assembled 
by two members of the laundry staff under the su- 
pervision of an operating-room aide. 


Scales, John T., Towers, A. G., and Goodman, N. “De- 
velopment and Evaluation of a Porous Surgical Dress- 
ing.” Brit. M. J. #4999:962; Oct. 27, 1956. 


A new dressing is described which includes a mi- 
croporous polyvinyl chloride plastic, more permea- 
ble than nylon film. Experiments are discussed 
which were performed to determine the vapor per- 
meability of the film. Clinical applications of the 
dressing material and advantages and disadvan- 
tages are outlined in detail. 
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@ Theme of the 68rd annual convention of the Associ- 
ation of Military Surgeons, held in Washington, D. C., 
was “The Expanding Horizons of Military Medicine.” 
Abstracts of two papers follow. 


Anorganic Bone Well Tolerated 
In Series of Transplants 


Clinical Trials Under Way; Bone 
Could Be Stored in Emergencies 


Because of our success in transplanting “anorganic 
bone” in a series of animals, we believe that such bone 
is now ready for a clinical trial as a source material 
for grafting in everyday orthopedic practice, and have 
begun such a study. 


In our experiments, anorganic bone was accepted, re- 
gardless of species source, in 73 transplants to dogs. 
Bones from the same animal or from other species (rat, 
cow, and human) were accepted by the host and re- 
modeled in a manner similar to autogenous grafts but 
apparently at a more rapid rate. 


In evaluating the acceptance of a graft, we considered 
the following criteria: (1) lack of foreign-body reaction, 
(2) minimal callus formation, (3) mineral bonding be- 
tween donor and host bone, (4) revascularization, and 
(5) remodeling (perivascular absorption and accretion). 


We felt that the various degrees of success and failure 


in bone grafting were accounted for, primarily, by the 
organic components of the bone and the extent to which 
they were altered in preservation and restoration. We 
therefore decided to test as a grafting material bone 
consisting only of the inorganic matrix, 


Such bone, we believe, could be stored for emergency 
use where human bone is unavailable.—Lloyd A. Hurley, 
M.D., Harlan (Ky.) Memorial Hospital, and Capt. Fred 
L. Losee (DC), USN, Naval Medical Research Institute, 
National Naval Medical Center, Bethesda, Md. 


Finger Joints Replaced with 
Hinged Metal Prosthesis 


Report Results in 10 Cases 


A new method of replacement arthroplasty has been de- 
veloped, using a metal hinge-type prosthesis for dam- 
aged joints of the finger. 


The procedure is an alternative to amputation or arth- 
rodesis and is designed to restore a useful degree of 
function in an otherwise stiff and useless finger. Indi- 
cations for the procedure consist of an irreparably dam- 
aged middle or proximal finger joint with functionally 
restorable tendons, intact nerve supply, and adequate 
circulation in the finger. 


The operation is performed under general anesthesia 
and with a pneumatic tourniquet. A short mid-lateral 
incision is made on the ulnar aspect of the finger over 
the involved joint. The extensor mechanism is carefully 
retracted and the joint capsule incised laterally. 





7 
5 
[ 
[ 
J 
C 
[ 
[ 
[ 








q 


| 
$ 


—- 


oa 78 poe BB ee 


’ 


] 
] 
] 
] 
J 


Resection of the entire joint is performed with a small 
Gigli saw, leaving a space approximately one cm. be- 
tween the bone ends, into which each half of the pros- 
thesis is inserted separately. The finger is immobilized 
in full extension until the wound has healed. 


Results in 10 cases have been sufficiently encouraging 
to warrant further use of the method. There appeared 
to be no tissue reaction to the stainless steel—Lt. Col. 
Earl W. Brannon, USAF (MC), Chief, Orthopedic Sur- 
gery Service, 3700th USAF Hospital, Lackland AFB, 
San Antonio, Tex. 


Surgeons from all parts of the free world met in Mexi- 
co City for the 10th international congress of the In- 
ternational College of Surgeons. Following are ab- 
stracts of two papers given at the meeting. 


Chest Surgery Found Essential 
In Illinois Mental Institutions 


TB 10 Times As Prevalent in Patients 
As Among General Public 


Chest surgery has become essential in the treatment of 
patients in Illinois mental institutions, because tuber- 
culosis is at least 10 times as prevalent among such pa- 
tients on admission as it is among the general public. 











Such surgery is required because of the prevalence 
of lung abscesses, chronic diseases of the windpipe, and 
chest diseases incident to the increasingly large aged 
institutional population, and because of the demands 
for an effective tuberculosis control program. 


The Illinois Department of Public Welfare operates 
11 state mental hospitals with a patient population of 
about 38,000, and two schools for the mentally retarded, 
with about 10,000 patients. 


Excellent results are being achieved through a mod- 
ern tuberculosis contro] and treatment program which 
figures importantly in the detection of other chest dis- 
eases. The incidence of newly detected pulmonary 
tuberculosis among residents in the 13 institutions has 
decreased from 1.9 percent in 1945 to 0.16 percent in 
1955. In this period, the death rate from TB decreased 
88 percent and the incidence of newly developed cases, 
92 percent. 


Chest surgery centers were set up at the state 
hospitals in Chicago and Kankakee. More than 250 
major operations have been performed on mental 
patients, with an over-all comparably favorable mor- 
tality rate—Otto L. Bettag, M.D., Director, Illinois 
Department of Public Welfare, Chicago; Joseph 
D’Silva, M.D., Resident Thoracic Surgeon, Chicago 
State Hospital; and Leonard Krasner, M.D., Consultant 
in Thoracic Surgery. 
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Child Under 1 Fitted Satisfactorily 
With Below-Elbow Prosthesis 


Advises Fitting At Least One Year 
Before Child Starts School 


Juvenile amputees are being fitted with artificial arms 
and legs as early as in their first year of life. At the 
amputee clinic of the University of Illinois College of 
Medicine, we have fitted a six-month-old baby with 
a functioning below-elbow prosthesis ending in a hook. 
We feel that certainly children 1 to 2 are old enough 
for a below-elbow prosthesis. 


The above-elbow type, which is much more compli- 
cated, requiring the use of an elbow lock as well as a 
terminal device control, should probably not be given 
to a child under 3, but there will be age variations, 
depending on inherent mechanical ability. 


Wherever possible, the child should be supplied with 
a prosthesis and trained adequately in its use at least 
one year before he starts to school. When amputations 
are performed in children 6 to 20 years of age, pros- 
theses should be fitted as soon as possible. 


A two-year-old boy with a congenital short below- 
elbow amputation learned to use an artificial arm in 
two days. He has used the prosthesis constantly, and 
has been accepted totally with his disability by his 
immediate family and playmates, without any psycho- 
logical interference. We have recently made him an 
attachment so that the hook can be removed and a 
baseball glove attached—Claude N. Lambert, M.D., 


Associate Professor of Orthopedic Surgery, University 
of Illinois College of Medicine, Chicago. 


Abstracts of two papers presented at the 106th an- 
nual meeting of the American Medical Association, 
held at the new Coliseum in New York City. 


Good Results Obtained in Eye 
Surgery with Plastic Lens 


Most Patients Show Good Distant, 
Near Vision Without Glasses 


Good results have been obtained in most of 115 eye 
operations in which a plastic lens was substituted for 
a removed lens damaged by cataract. 


Our five years’ experience with the operation, which 
was devised in 1949 by Mr. Harold Ridley, London sur- 
geon, is not conclusive, but we believe the surgery will 
eventually have great benefit. 


On the whole, our patients did well following the 
operation. Most of them show remarkably good distant 
and near vision without glasses, and can read quite 
well without glasses. Direct vision is better in the 
conventionally treated cases, but the field of vision, 
orientation, and perspective are better in the Ridley 
cases. 


Patients ranged in age from 12 to 80 years. In most 
eases their various adverse reactions and complications 
were not serious and responded to treatment. Four 
plastic lenses had to be removed after the operation. 
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Three of these patients now havé good vision with the 
strong lenses necessary following a conventional cata- 
ract removal. Eleven cases started as Ridley operations 
were converted into conventional extractions because 
of various complications. 


The Ridley operation should be used mainly in cases 
in which only one eye has a cataract, so that after 
operation both eyes can be used together. Traumatic or 
injury cataracts and those in young people do not offer 
as good an outlook as do other types.—Warren S. Reese, 
M.D., and Turgot N. Hamdi, M.D., Wills Eye Hospital, 
Philadelphia. 


Ear Inflammation Eliminated 
In Fenestration Surgery 


100% Success in 50 Operations 


Inflammation inside the ear—the final problem remain- 
ing in fenestration operations—can now be prevented. 


By eliminating other possible causes, we concluded 
that inflammation was caused by tiny chips of bone dis- 
lodged during the operation, and by the use of irrigation 
during surgery. When we changed the technic to pre- 
vent both these situations, we achieved 100 percent suc- 
cess in a series of 50 operations. 


The final technic provides a means of permanently 
maintaining improved hearing, while preventing the 
after-effects which sometimes kept patients from get- 
ting maximum improvement. — Julius Lempert, M.D., 
Lempert Institute of Otology, New York City. 





























Dangers in Surgical Suite Air-Conditioning 


By R. A. Phelps, Hospital Engineer 


Because air-borne contamination is a vital problem in 
many hospitals today, HOSPITAL TOPICS is reprint- 
ing here an excellent article from Volume I of the O. R. 
YEARBOOK, now out of print. The information in the 
article is ag timely as it was when it first appeared, 
seven years ago. 


HE NEED for air conditioning, especially in the 

operating and anesthetization rooms, is generally 
recognized. The only known protection against pos- 
sible explosions, where explosive anesthetics are used, 
is the complete and thorough grounding of floors and 
equipment and the maintenance of temperatures from 
75 to 80° and humidity of 50 to 55 percent which will 
reduce the possibility of static electric discharges. 


Only air-conditioning equipment can maintain this 
control of temperature and humidity; however, it must 
be recognized that air-conditioning may be extremely 
dangerous to the patient in these rooms. 


Modern hospital construction provides walls and 
floors which are impervious and can be made clean and 
sanitary. All equipment used can be cleaned easily. 
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The instruments used and the gloves and clothing of 
the personnel are thoroughly sterilized. Every known 
precaution is taken to protect the patient from infec- 
tion. Then air-conditioning injects into this sterile at- 
mosphere a volume of moist air under pressure, which 
permeates every nook and corner and is forced deep 
into the open incisions of the patients. This air may 
carry with it minute particles of dust which are highly 
contaminated. Nothing except the rubber gloves of 
the surgeon and the instruments he uses is as danger- 
ous. The gloves and instruments are thoroughly steri- 
lized, but what is done about this other danger? 


An air-conditioning unit consists of: an intake where 
the outside air is drawn in; a set of filters which are 
simply fine screens, to take out the dust and dirt from 
the incoming air; an air washer which further cleans 
the air; refrigeration coils which cool the air if neces- 
sary; heating coils which raise the temperature when 
this is required; the impeller blades of the fan, which 
draw the air through the intake and force it into the 
discharge ducts; the humidifier, which atomizes water 
into the discharge air to raise the humidity, if neces- 
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sary; and the discharge duct with vanes, dampers, and 
ports which conduct, control, and discharge the air into 
the rooms. 


None of this equipment is sterile. In fact, though the 
equipment may be reasonably clean when installed, it 
will soon become dirty, whether it is in use or stand- 
ing idle, and there is no way it can be cleaned. 


Assuming that the filters and air washers have 
cleaned the air, there are still two possible sources of 
contamination in the equipment. All machinery must 
be lubricated, and some of the lubricating oil will be 
volatilized into the air stream. Far more dangerous is 
the water used in the washer and in the humidifier. 
The author knows of no installation where sterile oil 
or water is used, yet both are injected into the air 
being forced into the previously sterile atmosphere of 
the operating room. Still other dangers may exist in 
the air-conditioning equipment. 


—_ -_—________---- —— CASE CITED 

These dangers were forcefully brought to my atten- 
tion during an inspection of a TB hospital, in which 
sanitation and aseptic technics were rigidly enforced. 
The staff was very proud of the hospital’s record of 
practically no postoperative infections. 





A new air-conditioning unit had been installed to 
serve the surgical suite, including operating rooms, 
anesthetization room, sterilizing room, nurses’ work 
room, and postoperative ward. This suite and the air- 
conditioning equipment room are located on the top 


floor of the building. The air intake is located in the 
exterior wall of the building, above the roof of the 
lower floors. 


As this hospital is a single building unit, it has an 
integral boiler house with a smokestack extending 
above the roof over the operating suite. The air intake 
was placed as far away from this stack as possible. 


The intake duct and the housing for the air-condition- 
ing equipment were constructed of galvanized iron, but 
due to the fact that the discharge ducts were concealed 
in walls and ceiling, copper was used for these ducts, 
to give longer life, as it was thought the copper would 
not be corroded by the warm, moist air this duct would 
transport. 


The air-conditioning equipment was completed and 
put into operation at a time when the outside tempera- 
ture was high, but the humidity was also high, so only 
the cooling equipment was used. 


A very few days after this equipment was put into 
operation, infections developed in postoperative cases. 
The new equipment was suspected as being the source 
of this infection. 


A careful examination of the operating room revealed 
that very minute particles of a black substance were 
being discharged into the room. A microscopic ex- 
amination of these particles showed that they were 
highly contaminated. The air-conditioning unit was im- 
mediately shut down and a thorough search made for 
the source. 





31 





It was then discovered that the filters provided for 
the air intake were not the full size of the intake duct, 
and some air was passing around the filters, carrying 
with it the soot from the smokestack. Larger filters 
were provided and the unit again put in service. No 
more soot was noted and for a time there were no more 
infections. 


The exterior humidity dropped and the humidifiers 
were placed in operation. Within a few days more in- 
fections developed. Again the air-conditioning equip- 
ment was suspected, and an investigation showed that 
greenish blue particles were being discharged into the 
room. These also proved to be highly contaminated 
when placed under the microscope. The intake and all 
parts of the mechanical equipment were examined in 
vain to find the source of the new contamination. 


At the time of the writer’s visit, the servicemen were 
cutting into the concealed copper discharge duct, as the 
last possible source of the trouble. When this was 
opened it was found that the entire interior surface of 
the copper duct was coated with a greenish blue sub- 
stance which flaked off in minute particles when 
disturbed. 


Upon being shown the condition of this duct, the au- 
thor requested to see a chemical analysis of the water 
used in the humidifier. As this water was taken from 


the domestic water mains of the city, famous for its 
water, this analysis was readily obtainable from the 
city water company. This city obtains its water from 
four deep wells, widely separated. Analysis of water 
from each well was obtained and of a composite sam- 
ple taken from a main. Analysis of the individual wells 
showed that in the two located nearest to the hospital, 
sulphates exceeded 100 parts per million. 


The cause of the contamination was then easily read. 
The sulphates in the water contained in the warm, 
humid air stream were reacting with the copper of the 
duct to form copper sulphate (CuSo, * 5H,0O), commonly 
known as Blue Vitrol. This poisonous substance was 
the greenish blue particles discharged into the operat- 
ing room, and into the open incisions of the patients. 

From this it can readily be seen that nothing can be 
taken for granted in air-conditioning. Here a widely 
advertised city water became a dangerous contaminat- 
ing agent. Air-conditioning cannot be purchased “off 
the shelf” as can a domestic refrigerator, but must be 
carefully engineered in design and construction. Noth- 
ing can be assumed, but all elements must be carefully 
studied by a competent engineer and every precaution 
taken in the construction to reduce the ever-present 
danger of contamination from air-conditioning equip- 
ment installed in hospital surgical suites. 
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Postoperative Infection from Air-Borne Contamination 


Abstract of a paper, “Postoperative Wound Infection,” 
by R, A. Shooter, M.D.; Gerard W. Taylor, M.S., 
F.R.C.S.; George Ellis, M.R.C.S., F.F.A.R.C.S.; and 
Sir James Paterson Ross, K.C.V.0., M.S., F.R.C.S.; 
from the department of bacteriology and the surgical 
professorial unit, St. Bartholomew’s Hospital, London, 
England. The complete article appeared in Surgery, 
Gynecology and Obstetrics 103:257 (September, 1956). 


@ A steady increase in wound infections over a two- 
year period at St. Bartholomew’s Hospital in London 
made a thorough investigation of possible causes im- 
perative. 


Operating room technics were critically surveyed. 
Once their validity had been established, they were rig- 
idly adhered td while other possible sources of infec- 
tion were sought. Additional burden was created be- 
cause many of the infections were due to antibiotic- 
resistant staphylococcus, which has been causing simi- 
lar difficulties in other surgical environments, despite 
prophylactic and supportive chemotherapy. 


Previous investigators had suggested the air-borne 
route for spreading infection. The skin of carriers had 
also been considered as a source of infection—contami- 
nants leaking into wounds through punctured gloves. 


Cultures were made of wounds, noses, hands, arms, 
gloves, and floor dust from wards, corridors, and op- 
erating rooms. In a four-month period, 26 different 
types of staphylococci were identified —11 different 
types occurring in 17 septic wounds. The authors 
therefore concluded it was impossible for any one sur- 
geon or nurse to be a principal carrier. 


Bacterial counts then were taken of five cubic feet 
of air in the operating room. On two occasions, out- 
side air was cultured. In both instances, results were 
lower than 25 percent of the count obtained simultane- 
ously in the operating room. 


Previous studies in the hospital had shown the ward 
air to be heavily contaminated with pathogenic staphy- 
lococcus. It was suspected that infection might have 
been beginning either in the wards or the operating 
room, since identical types of staphylococci were iso- 
lated in both areas. 


However, because infection started immediately after 
surgery and always involved deeper tissue layers, it 
was finally concluded that contamination must be oc- 
curring during surgery. After other aspects of aseptic 
technic had been shown to be free of contamination, 
attention was concentrated on room ventilation. 
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The operating room during the time of the study was 
ventilated with outdoor air, filtered and blown in through 
an opening located close to the floor. It was passed 
over steam-heated pipes for auxiliary heating, Several 
other openings were located in the wall around the 
room, and air was exhausted through these openings 
with the help of an exhaust fan on the roof. Even when 
this fan was idle, circulation continued in the exhaust 
ducts because of convection currents of the warm air. 


Using titanium chloride smoke clouds, the authors 
were able to demonstrate that no matter what altera- 
tions were made in the ventilation, “air was constantly 
sucked under the doors into the operating room from 
the passage outside.” It was also fairly certain that 
the operating room was receiving a steady stream of 
air from the wards, despite the 90 feet of connecting 
corridor. 


First steps for correcting the ventilation included 
blocking off the exhaust ducts, removing the filters, 
and increasing the capacity of the air supply fan. In 
this way, air was blown out to the corridors instead 
of being sucked into the operating room from the 
former. With this simple change, bacterial counts of 
the air dropped 50 percent, on the average, and wound 
infection rates dropped from the previous nine percent 
(37/427) to one percent (5/500). 


One infection in the latter series developed in an am- 
putation performed on a particularly cold day when the 
air supply was decreased to avoid undue chilling of the 
patient. Bacterial counts of the room air done at the 
time the fan was shut off were identical to those exist- 


ing when the infection rate was at its peak. 


Reductions in wound infections definitely coincided 
with the improvement in ventilating system. Contami- 
nation of instruments, towels, solution basins, etc., by 
the air-borne route can be as significantly disastrous 
as direct contamination of the wound. 


In addition to positive-pressure ventilation, the au- 
thors advise cross-currents of air to prevent a settling 
out of bacteria from the still center or vortex of a 
rotating mass of air. 

Temperature control is also important in the man- 
agement of air-borne contamination, inasmuch as bac- 
teria from surrounding areas will be sucked into the 
operating room despite adequate ventilation, if the 
temperature in that room is higher than that of neigh- 
boring areas. The authors urge the use of smoke to 
demonstrate the adequacy of ventilation. 


Air-borne contamination should not be seized upon 
as the immediate cause of postoperative sepsis, but 
should be considered as a major possibility, once scrup- 
ulous aseptic technic has been demonstrated, 


Eliminating Air-Borne Bacteria 
With Humidity Conditioning 


@ Bacteria-free air can now be delivered to critical 
areas in a hospital—delivery rooms, isolation wards, 
and operating rooms. 


When air supply can be controlled, it appears pos- 
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sible to eliminate the hazard of air-borne organisms by 
chemical humidity conditioning, according to findings 
reported recently by the Research Foundation of the 
University of Toledo. 


The discovery that this conditioning removes bacteria 
as well as moisture from the air will be a new tool in 
the endless fight against air-borne infection. 


A report, prepared by Drs. Archie N. Solberg and 
Harold C. Shaffer (published in the Ohio Journal of 
Science, September, 1956), says that tests showed that 
97 percent or more of air-borne bacteria were removed 
by the humidity conditioner. Pathogenic organisms 
were eliminated as effectively as others. 


Parallel tests, the report further declared, showed 
that “dehumidifying systems employing only refrigera- 
tion could increase the number of micro-organisms in 
the air by providing on the refrigeration coils a suit- 
able medium for the growth of micro-organisms and 
their release into the air.” 


The humidity conditioner* was developed primarily 
for maintaining exact moisture content in air for vari- 
ous industrial and commercial processes. 


The authors, in their report, assume that the solution 
of lithium chloride and water in the humidity condi- 
tioner may be the key to the removal of bacteria. Aque- 
ous solutions of lithium chloride absorb moisture from 


*Kathabar, manufactured by the Surface Combustion Corp., 
Toledo, O. 


the air as it cools—absorption being increased with the 
rate of cooling. 


Bacterial counts in tests conducted by Dr. Solberg 
and Dr, Shaffer were almost identical using a newly 
developed “impinger” and a previously developed elec- 
trostatic air sampler. Both methods were found to be 
99 percent efficient. 


Chemical humidity air-conditioning is potentially a 
valuable aid in the prevention of air-borne infection in 
hospital operating rooms, nurseries, isolation wards, 
etc. An extrethely low bacterial count in air, vital to 
safe patient care, is possible with these controls. 


The unit itself contains only two moving parts—the 
pump spraying the solution over the incoming air and 
the pump handling the regenerating process. Mainte- 
nance of the equipment requires no technical skill other 
than that employed for routine care of institutional 
equipment. Checking the level of the lithium chloride 
solution in the pump at regular intervals is necessary. 
This can be done by any employee. 


There is no carry-over of vapors of the lithium 
chloride into the treated air, and the humidity condi- 
tioner enhances physical comfort by holding moisture 
in the air to a tolerable proportion. 


Conventional air-conditioning equipment operates 
more efficiently when run in conjunction with the 
chemical humidity conditioner, in that the usual frost- 
ing of cooling coils is averted and interrupted operation 
for defrosting eliminated.—Dorothy W. Errera, R.N. 











Lowbury, E. J. L. “Cross-Infection of Wounds with An- 
tibiotic-Resistant Organisms.” Brit. M. J. 2:985; April 
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Postoperative Wound Infection 
and Air-Borne Contamination 


"BB. 


Sevitt, S. “Gas Gangrene Infection in an Operating 


Perfunctory asepsis excused on the grounds of 
availability of antibiotics has resulted in a frus- 
tration of chemotherapy and a spread of resistant 
organisms among. staff and patients, In surgery, 
the problem is particularly evident, because the 
wound-infecting organisms include some outstand- 
ingly resistant to chemotherapy and some which 
are relatively insensitive to all current agents. 


Multiple factors contribute to the spread of infec- 
tion: nursing care, sterilization of equipment, wet 
dressings, nasal and skin infections, and excessive 
activity in the operating room. The spread of bac- 
teria by air routes can be minimized by use of posi- 
tive-pressure ventilation with filtered air in operat- 
ing rooms and dressing stations. 


Theatre.” Lancet 2:1121; November ’58. 
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Subsequent infection with Cl. welchii of an open 
reduction of a fractured ankle led to a thorough 
investigation of the possible source of the organ- 
ism. Since the original fracture was closed, with the 
skin clean and intact, it was assumed that the in- 
fecting organism came from another source. 


Cultures of routine materials used were negative, 
but the air in the operating suite was heavily con- 
taminated with dust-bearing spores of Cl. welchii. 


The suite was located on the top floor of a four- 
story building, and ventilation was accomplished 
with two power-driven exhaust fans. With the 
ventilation running it was found that the air of the 
operating suite was filled with dust from the main 
corridor of the operating room, elevator shafts, 
stairwells, and other parts of the hospital. 


The upward drafts towards the vents also sucked 
dust from the floor into the air, so that every 
wound made in the operating suite equipped with 
this type of ventilation was exposed to floor bac- 
teria, including the common Cl. welchii brought in 
on street shoes. 


Taylor, J, “Recirculating Conditioned Air in the Oper- 
ating Room.” Hospitals 29:98; May 1955. 


In a 100-bed hospital utilizing its air-conditioning 
equipment eight hours daily on a year-round basis, 
it was estimated that $1,500 could be saved annu- 
ally by recirculating 60 percent of the air, in ad- 
dition to the initial saving in purchase of equip- 
ment. ° 


The use of activated carbon filters is recommended 
to control offensive odors and concentrations of 
anesthetic gases. Humidity control and mechanical 
filters are recommended to control bacterial con- 
tamination of the air. 
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Yow, Ellard M. “Clinical Significance of Rising Inci- 
dence of Infection Due to Gram-Negative Bacilli.” 
Postgraduate Medicine 17:413; 1955. 


Prophylactic antibiotic therapy results in suppres- 
sion of bacterial antagonists with an increase in 
infections. Wound infections due to gram-negative 
bacilli are seen more often, and specific antibiotic 
therapy is recommended to prevent and correct 
these infections and avoid alterations of the pa- 
tient’s ability to withstand invasion by infective 
agents. 


Blowers, Robert, and Wallace, K. R. “The Sterilization 
of Blankets with Cetyl Trimethylamine Bromide.” 
Lancet 1:1250; June ’55. 


It is recognized that hospital blankets are a re- 
servoir of pathogenic organisms because routine 
low-temperature washing technics are inadequate 
and autoclaving is destructive. Oiling technics 
reduce dissemination of lint but are difficult to 
apply, give the blankets an unpleasant texture, and 
are seldom bacteriostatic. 


Routine laundering technics, employing a quater- 
nary ammonium compound, are shown to result in 
bacteria-free blankets which retain a bacteriostatic 
action. Care must be taken to avoid the use of soaps 
or anionic detergents in the laundering process 
which neutralize the bactericidal properties of the 
quaternary ammonium compounds, 


Edwards, C. R., McGrady, C. W., Jr., and Funk, A, M. 





“The Effects of Air-Conditioning on Operating Room 
Air Contamination.” 
1955. 


The American Surgeon 21:189; 


In an operating room performing 15 to 20 various 
cases per day, cultures were taken on open petri 
dishes at various heights and at various locations 
before air-conditioning equipment was installed 
and two weeks after installation. Highest counts 
were obtained in the afternoon, unless the operat- 
ing schedule ended early in the day. Rooms located 
close to offices and the rest of the hospital had the 
highest counts. 

A 58 percent reduction was found in post-air-con- 
ditioning studies. There was no significant differ- 
ence between cultures obtained at various distances 
from the floor. 


Blowers, R., Mason, G. A., Wallace, K. R., and Walton, 
M. “Control of Wound Infection in a Thoracic Sur- 
gery Unit.” Lancet 2:786; October ’55. 


In a chest surgery unit, the infection of wounds, 
including intrathoracic spaces with penicillin-re- 
sistant staphylococcus aureus, became so frequent 
that the unit was closed. Investigation of patients 
and staff revealed a high incidence of nose and 
skin carriers of the responsible organisms. Cul- 
tures of air and dust in the wards and corridors 
revealed contamination with the staph. aureus. 

It was felt that the situation existed because in- 
fected patients were not isolated and blankets were 
unsterilized. Heavy contamination of the air in the 









operating suite was believed to be the result of 
inefficient ventilation, the use of blankets in the 
suite, and excessive activity on the part of the 
staff. Conclusions were that the greatest number 
of infections occurred at operation and that the in- 
fecting organism was air-borne. 


Corrective measures resulted in a drop in the in- 
fection rate, from 10.9 to 3.9 percent, The staph. 
aureus rate among patients and staff dropped from 
74 to 37 percent. It is felt that infections cannot 
be prevented by liberal antibiotic therapy and that 
scrupulous asepti¢ technic is essential for patient 
safety. 


Report on a panel discussion from the American Hos- 
pital Association meeting in Atlantic City, N. J., ap- 
pears below. 


Effective Sanitation Best Weapon 
Against Asian Flu 


Sanitary Sins at Fault 
In Virus Transmission 


Home is the best place for someone with Asian flu, but 
if he winds up in the hospital, effective environmental 
sanitation is the best weapon against complications as 
well as spread of the infection, according to speakers at 
a discussion on “Asian Influenza: Its Impact on Hos- 
pitals,” presented by Lehn & Fink Products Corp. 








The speakers were Morton Klein, Ph.D., professor of 
microbiology, Temple University School of Medicine, 
Philadelphia, and Carl W. Walter, M.D., associate clini- 
cal professor of surgery, Harvard Medical School, Bos- 
ton. 


Most influenza viruses are probably transmitted in- 
directly, rather than directly from one person to an- 
other, Dr. Klein pointed out. For instance, viruses may 
be shed on floors or bedding. 


The “greatest of sanitary sins,” Dr. Klein continued, 
is to sweep a floor with a dry broom, instead of mopping 
it with a germicidal solution. 


Dr. Walter, who also stressed the need for mopping 
with a germicidal solution, emphasized that floors should 
be systematically flooded with a measured quantity of 
germicidal solution and a wet pick-up vacuum technic 
used to leave the floor clean, dry, and disinfected. The 
janitor’s closet may be another repository of infection, 
spread by dirty mop heads taken from stagnant mop- 
ping solutions which are never changed. A fresh mop 
head should be used daily. 


Other recommendations by Dr. Walter included: 


—Look for evidence of vicarious ventilation—doors 
propped open, for example, making stairwells tunnels 
for air currents which may transport bacteria from con- 
taminated to otherwise clean areas of the hospital. 


—Check filters and humidifiers in the air-conditioning 
system. 
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Above: Participants in program on "Asiatic Influenza: Its Impact 
on Hospitals" were (I. to r.): O. G. Kennedy, general manager, 
Lehn & Fink Division, Lehn & Fink Products Corp.; George C. 
Schicks, Sc.D., director, St. Barnabas Medical Center, Newark, 


—Sterilize bedside water carafes daily and fill them 
directly from the tap. Use clean ice which is handled 
with a “no-touch” technic, Bedside carafe water, Dr. 
Walter said, is “pretty much diluted sewage.” 


—Find out how often blankets are laundered. Aban- 
don common stocks of blankets. Every patient should 
have his own individual blanket which is clean when it 
is given to him and is laundered after his discharge, 
before it is used again. 


—Check the laundry. Make sure that no soiled linen 
is allowed to accumulate, so that bacteria are not al- 
lowed to thrive. 


—Set vermin traps. 


N. J.; Morton Klein, Ph.D., professor of microbiology, Temple 
University School of Medicine, Philadelphia; and Carl W. Walter, 
M.D., associate clinical professor of surgery, Harvard Medical 
School, Boston. 


—Make bacteriological cultures a regular part of the 
hospital’s program. 


Asian flu itself is usually not lethal, but when it com- 
plicates some other disease, it may be a factor in caus- 
ing death, Dr. Walter said. 


There is no shortage of opinions but a great scarcity 
of data about Asian flu, commented Dr. Klein. “Is this 
perhaps a newspaper disease?” Dr. Walter wanted to 
know. 


When the chairman asked for a show of hands by per- 
sons who had had experience with Asian fiu cases in 
their hospitals, not cone hand was raised. 











Unnecessary Contamination 


From Glove Powder 


@ In recent years, we have become fairly complacent 
about the use of glove powder in the operating room. 
Ten years ago, the large number of granulomatous 
reactions and adhesions caused by talc, which was then 
in use, led to the search for an absorbable glove powder 
which would be relatively innocuous. Lee and Ler- 
man** suggested the use of starch, which first had to 
be treated in order to satisfy the requirements of auto- 
claving and of dispersability, to prevent clumping, 
which would delay absorption and promote granuloma 
formation. 


By treating the starch with epichlorhydrin, a form 
of tanning was achieved and gelatinization during auto- 
claving was prevented. By the addition of 2% mag- 
nesium oxide a satisfactory dispersion was obtained so 
that clumping could be prevented. 


*Clinical assistant professor of surgery, Louisiana State University 
School of Medicine, New Orleans. 

**Lee, C. Marshall, Jr., M.D., and Lehman, Edwin P., M.D., “Ex- 

periments with Non-Irritating Glove Powder,’ Surgery, Gynecol- 

ogy and Obstetrics, 1947, 84:689-696. 


By Samuel Karlin, M.D.* 


Experimentally, Lee and Lehman showed that starch 
powder so treated was completely absorbed and left 
the serosal surfaces and soft tissue undamaged. How- 
ever, they called attention to the fact that until ab- 
sorption takes place, the starch granules constitute a 
foreign body, and the longer they remain unabsorbed, 
the more advanced will the foreign-body reaction be, 
and the less chance there is that it will be reversible. 


With a complicating factor such as infection added 
to the foreign-body reaction, the process is more violent 
and the extent of permanent scar tissue formation is 
proportionately increased. Similarly, the introduction 
of excessive amounts of starch powder will interfere 
with absorption. 


Biosorb, a biologically absorbable powder prepared 
from corn starch and treated with epichlorhydrin, with 
2% magnesium oxide added, is in common use today. 
That it is not entirely innocuous unless precautions are 
observed may be shown by the following case in which 
a rather extensive peritoneal reaction ensued. 
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The patient, a 39-year-old male, was operated upon 
October 5, 1953, at which time a cholecystectomy was 
done for cholelithiasis and an incidental appendectomy 
performed. The patient made an uneventful recovery, 
but 17 days postoperatively he was readmitted with 
abdominal and back pain, fever, and an elevation of 
white cell count. 


When the patient failed to respond to antibiotics, ex- 
ploration was performed on October 28, 1953, 23 days 
after the original operation. On opening the abdomen, 


Figure | 





the striking features were a markedly thickened per- 
itoneum, a considerable amount of yellow transudate, 
and numerous small, rather translucent nodules all over 
the parietal peritoneum, the coils of small bowel, in the 
pelvis, and up over the liver. No pathology was dem- 
onstrated at the site of the removed gall bladder or 
the cecum. 


A few of the nodules were removed for pathological 
examination, and a smear and culture of the peritoneal 
fluid were taken. The cultures were reported negative, 
but our pathologist reported that the nodules exhibited 
foreign-body giant cells with inclusion which under 
polarized light revealed the Maltese cross characteristic 
of starch granules. 


A similar case with almost identical findings was re- 
ported by McAdams in 1956. The patient, a 27-year- 
old woman, had had a cesarean section, and three weeks 
later developed symptoms of acute cholecystitis for 
which surgery was done. Operation revealed that the 
entire peritoneal cavity was studded with grayish 1 to 
2 mm. tubercles and that about 1,500 cc. of straw- 
colored fluid was present in the abdomen. Biopsy of 
the tubercles revealed foreign-body giant cells, epi- 
theloid cells, and small round bodies scattered through- 
out the specimen compatible with starch granules. 


Two possible sources of unnecessary contamination 
with Biosorb in the operating room are: (1) failure to 
rinse excess powder off the gloves before surgery is 
started, and (2) the custom of opening the packets of 
Biosorb at the nurse’s table, which altogether too fre- 
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quently is located across the room from the exhaust 
vent in these days of universal air-conditioned operat- 
ing rooms. This allows a heavy column of powder to 
be wafted over the intervening operating table. In 
fact, attention was casually called to the cloud of pow- 
der under the operating light at the time of the first 
operation (Figure 1). 


While Biosorb is vastly superior to tale and other 
non-absorbable powders, it is still not entirely without 
danger, and every precaution should be taken in the 
operating room td prevent excessive contamination— 
by washing off the gloves and putting on the gloves 
either next to the vent or in a separate room. 


SELECTED BIBLIOGRAPHY 


Air-Borne Contamination 


Guyton, H. G.; Buchanan, L. M. and Lense, F. T. 
“Evaluation of Respiratory Protection of Contagion 
Masks.” Appl. Microb. 4:141, May ’56. 


To determine the efficiency of various filter ma- 
terials, three types of commonly used masks were 
exposed to an aerosol of Bacillus subtilis var. 
niger (Bacillus giobigii) in an environment of con- 
trolled temperature and humidity. Human subjects 
also were tested in a controlled environment, to 


determine the significance of leakage around the 
edge of a mask. 


Results showed the highest efficiency rate to be 
only 39.6 percent, and even this low figure was 
dependent upon a good fit to the face, so that bac- 
teria could not be deflected around the mask’s 
edge. Under the same circumstances, dust respir- 
ators and industrial masks were evaluated and 
found to be from two to five times more effective 
than the common contagion masks. The authors 
suggest the possible usefulness of this latter group 
in hospital practice. 


Grun, L. “The Additive Effects of Ultraviolet Radiation 
and Triethylene Glycol Aerosols on Air-borne Infec- 
tions. Dtsch. Med. Wschr. 81:1217, 1956; German 
Med. Monthly 1:242; Aug. ’56 (English edition). 


Continuous, indirect ultraviolet.radiation, combined 
with vaporization of 0.5 em. of triethylene glycol 
at 26° C. and a relative humidity of 70 percent, is 
shown to reduce air-borne bacteria 80 percent. 


Marsh, Frank, and Rodway, Helen. “Bacteriology of 
Air and Dust in a Maternity Hospital.” Lancet 266: 
125; Jan. 16, 1954. 


Efforts were made to determine the types of organ- 
isms resident in ward dust and the variations in 
counts at different times of day and night. Colony 
counts increased 40 to 50 times during bedmaking. 
Bacteriology involved a variety of organisms, in- 
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cluding some Stapylococcus pyogenes and a non- 
hemolytic streptococcus. 


To minimize contamination of the air, suppressive 
measures were instigated — damp dusting, damp 
sweeping; oiling of linoleum and wood floors, the 
use of aerosols, and the disinfection of blankets, 
mattresses, and pillows. It was found that signif- 
icant reductions in numbers of bacteria dispersed 
into the air were only achieved when bedding was 
disinfected. 


None of the corrective measures caused any re- 
duction in the number of nasal carriers of Sta- 
phylococcus pyogenes among the newborn. 


The same bacteria-suppressing measures have 
been applied to the orthopedic ward in the authors’ 
hospital with good results. 


Campbell, Joseph L. “Oil Treatment of Hospital 
Linens.” Hosp. Manag. 75:108; June 1953. 


Oil treatment of bed linen in the laundry and 
proper floor care can reduce bacteria dispersal into 
the air by 90 percent. Previous attempts to treat 
linen with an oil emulsion were abandoned because 
the linen did not pick up the oil (Campbell, Joseph 
L., “A Method of Treating Hospital Linen with 
an Oil Emulsion.” Hospitals 26:126; Nov. 1952). 


Further search disclosed that when a cationic 
bacteriostatic compound was combined with the oil 


emulsion, the result was linen consistently free of 
odor and stains, with the mixture evenly dispersed 
throughout. 


Decubitus ulcers in a large population of bed- 
ridden patients have been eliminated since initiation 
of this treatment. The linen is reported to be soft 
in texture after treatment, and lint has been almost 
completely eliminated from the laundry. The laun- 
dering time is decreased and the life of the linen 
prolonged. 


Q. How many operating rooms should be provided in 
a 200-bed hospital? 


A. There should be four operating rooms. At 80 per- 
cent occupancy, there would be 160 occupied beds. As- 
suming 40 percent of these would be for surgery, there 
would be 64 occupied surgery beds. At an average day 
stay of eight days, there would be eight operations per 
day if surgery was performed on an even schedule of 
seven days a week. Since surgery is on a five day 
schedule, the average is 11 operations per day. At three 
operations per room, four rooms are necessary. In high 
periods of occupancy, an average of more than three 
operations per room, per day, can be performed.— 
John G. Steinle, Consulting Editor, Hospital Topics. 
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Prevention, Control of 


Infectious Hepatitis 


By E. G. Klarmann, Sc.D.* 


HILE infectious hepatitis and serum hepatitis 

(with or without the attribute “homologous”) bear 
considerable clinical resemblance to each other, the 
methods of their control differ because of the difference 
with which each is acquired and spread. 


Both infectious hepatitis and serum hepatitis are 
widely distributed, affecting urban as well as rural 
areas, in this country and abroad.’* Nevertheless, com- 
paratively little information is available as to the re- 
sistance of the causative virus (or viruses) to chemical 
and physical agents, because to date we have no experi- 
mental animal in which such virus can be propagated 
for investigational purposes. Thus far, man appears 
to be the only animal susceptible to hepatitis virus 
infection. 


*Vice-president and manager of technical services, Lehn & Fink, 
Inc., New York City. 


What little information is available, however, tends 
to indicate that the hepatitis virus is more resistant 
to heat and to chemicals than most vegetative patho- 
genic bacteria, but considerably less so than bacterial 
spores. 


Infectious hepatitis has been known for a long time. 
Designated variously as “catarrhal jaundice,” “infec- 
tious jaundice,” etc., it used to reach tremendous pro- 
portions particularly in wartime. Severe outbreaks 
occurred among the military personnel during the 
Napoleonic wars, the American Civil War, both World 
Wars and the Korean conflict. 


Serum hepatitis became a major problem during 
World War II when more than 50,000 cases of jaundice 
made their appearance following injection of yellow 
fever vaccine containing human serum. 


Credit for the first recognition of serum hepatitis 
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as a virus disease, of its parenteral mode of transmis- 
sion, and for the determination of its incubation period 
belongs to Flaum and his associates, who drew the 
correct conclusions from observations made during an 
outbreak of a hepatitis epidemic in a Swedish hospital 
in 1926. Its immediate cause was attributed to an 
infected spring lancet used to collect blood specimens 
for measuring fasting blood-sugar levels. Moreover, 
Flaum noted the incubation period of the disease to be 
about 90 days, and he made the correct prediction that 
the epidemic would stop in 90 days if disposable needles 
were used hereafter for collecting blood specimens. 


DISTINGUISHING FEATURES 

Infectious hepatitis and serum hepatitis differ in both 
their clinical and epidemiological features. The incuba- 
tion periods are 15 to 40 days, and 60 to 160 days, re- 
spectively. For practical reasons two different viruses 
are assumed to be responsible for the two forms of 
hepatitis, although this does not exclude the possibility 
of their being variants of a single virus; nor has it been 
established that more than two viruses might be in- 
volved. At any rate, virus A is associated with infec- 
tious hepatitis, virus B with serum hepatitis. 





An attack of infectious hepatitis appears to confer 
immunity to virus A, but not to virus B. Conversely, 
an attack of serum hepatitis immunizes against virus B, 
but not against virus A. 


With reference to the spread of hepatitis and its 
prevention, it is noteworthy that virus A, but not 
virus B, has been demonstrated to occur in feces (dur- 
ing the acute phase of the disease). 


No conclusive results have been obtained as to the 
infectivity of nasopharyngeal washings obtained from 
cases harboring either infectious or serum hepatitis; 
equally inconclusive have been experiments with the 
urine of hepatitis patients. However, extremely small 
quantities of blood or fecal matter containing virus A 
precipitate the disease when administered either orally 
or parenterally. To illustrate, human volunteers have 
developed it from as little as a 10™ dilution of in- 
fected feces.’ 


Individuals infected with virus A may not show any 
symptoms for months or even years after clinical re- 
covery, while continuing to act as carriers of virus A 
all this time.** Virus B has been shown to persist in 
the blood stream for as long as five years after its 
first detection. Future studies will have to indicate 
whether this virus can remain in the blood in an infec- 
tive form for even longer periods of time. 


Virus A, when present in serum or feces, survives 
heating to 56°C. (132°F.) for 30 minutes. When frozen 
and kept at -10 to -20°C. (14°-4°F.), it remains active 
for a year or longer. It resists chlorinated water for 
380 minutes, although it may be inactivated by this 
amount of chlorine if the organic matter in the water 
is first caused to coagulate and to settle.” 


In the presence of serum, virus B survives brief heat- 
ing to 60° C. (140°F.), but it is inactivated in human 
albumin by being kept at this temperature for 10 hours. 
When held at -10 to -20°C., it remains infective for 
about four and one-half years. In serum, virus B is 
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Reprinted from the New England Journal of Medicine, 240:445, 1949. 


10 20 30 40 50 60 70 BO 90 100.N0 120 130 140 150 160 170 180 190 200 (DAYS) 
INTERVAL FROM ENTRY OF VIRUS TO OVERT ONSET OF HEPATITIS 





= = 


+ 


re oe 
wo a = ae Se 











tH 


ee ee 


™ ta 


ee a la 





not inactivated in the presence of merthiolate (0.05%), 
phenol (0.25%), or tricresol (0.20%). However, there 
are indications that virus B loses its infectivity in 
plasma which is stored at room temperature for three 
to six months.’ 


Recent experiments indicate that ultraviolet irradi- 
ation of pooled plasma should not be relied upon to 
inactivate any adventitious virus, although experimen- 
tal infection with irradiated virus-bearing plasma in- 
duces a longer incubation period, also a milder course 
of illness, as judged by its shorter duration and by 
lower bilirubin levels. Complete virus inactivation by 
ultraviolet rays can be achieved only at a point at 
which a substantial change in the plasma proteins has 
taken place.” 


However, viral hepatitis has been treated successfully 
with the aid of ultraviolet irradiation of the blood. 
The procedure employed consisted of withdrawing 
15 ml. of blood per pound of body weight, citrating it, 
exposing it to radiation in the range of 2400 to 3900 A, 
and returning it to the patient." 





SPREAD OF HEPATITIS 


Infectious hepatitis is spread primarily by the fecal- 
oral route.“ In addition to such direct contact, 
there are instances indicating the possibility of food- 
borne,“* water-borne,” *-" or milk-borne™* outbreaks.* 


In view of the copious occurrence of virus A in fecal 
matter during the acute stage of infection, contamina- 
tion of fingers and food may take place readily; where 


sanitation is inadequate, flies and other insects may act 
as vectors of the infection. There exists a definite rela- 
tionship between infectious hepatitis and the contam- 
ination of surface soil by human excrement.” ” 


Since virus A occurs also in the blood during the 
acute stage of infectious hepatitis, it can be spread also 
by means of clinical or surgical procedures such as 
venipunctures, injections, transfusions, etc. Virus B 
infection, leading to serum hepatitis, takes place only 
following parenteral penetration. 


The risks of serum hepatitis are still not being appre- 
ciated sufficiently by some segments of the medical and 
nursing professions."** Probably, this is due to the 
considerable length of the incubation period of 60 to 
160 days, which tends to conceal the cause-and-effect 
relationship, e.g., between a blood transfusion and the 
subsequent outbreak of the disease. Incidentally, the 
term “serum hepatitis” is not completely descriptive, 
since virus B can be transmitted by blood products other 
than serum, including whole blood, plasma, fibrinogen, 
and thrombin. Infection with hepatitis virus has been 
observed also in individuals who received injections of 
vaccine, insulin, antibiotics, etc., by means of syringes 


*Infectious hepatitis A is not to be confused with infectious jaun- 
dice or Weil’s disease which is caused by Leptospira icterohemor- 
rhagiae, a microorganism belonging to the class of spirochetes. In 
this case the infectious germ is carried by urine as well as by 
blood; the former may serve to tr it the di not only to 





man but also to animals which in turn can give it to man through 
urine pollution.™ A related disease is the “seven-day fever” found 
in the Orient and caused by another spirochete, Leptospira 
hebdomadis, 








or needles retaining residues of virus-infected blood. 
Dental instruments, too, may transmit hepatitis virus 
when contaminated. 


To date there is no direct evidence of transmission 
of either virus A or virus B by blood-sucking insects. 


Hepatitis virus B can pass from mother to child, 
through the placenta.‘ 





CONTROL OF VIRUS INFECTION 

The preceding broad statement as to the occurrence 
and transmission of virus A and virus B suggests cer- 
tain rational measures designed to achieve control and 
prevention of the spread of viral hepatitis. 


As a general precaution, no potential blood donor 
should be deemed acceptable if he has had a history of 
hepatitis of any kind. It is conceivable, however, that 
an emergency might arise which would call for an ex- 
ception to this general principle. 


The fecal-oral route of transmission of virus A re- 
quires measures to interrupt this route. Among these 
are personal hygiene, adequate disposal of excreta, pro- 
tection of food, milk, and water supplies against con- 
tamination, either direct, or by flying and crawling in- 
sects which had previous access to infected matter. 

Stools must be regarded as harboring the active virus 
A for three weeks from the onset of the disease. Should 
the water supply be involved, chlorination may, but 
need not be effective, if preceded by coagulation, sedi- 
mentation, and filtration of its organic contents. 


Both forms of hepatitis, A and B, can be transmitted 


through the accidental introduction of traces of in- 
fected blood remaining in a hypodermic needle or 
syringe. Thus it is imperative that only sterile instru- 
ments be used in every individual case. To help satisfy 
this requirement, the following steps should be taken: 


(1) Syringes, needles, and all other instruments em- 
ployed for any manner of parenteral penetration should 
be thoroughly cleaned immediately after use in order 
to prevent the coagulation of blood or other organic 
matter which would make its removal more difficult. 


(2) After cleaning, the instruments should be sub- 
jected to virucidal treatment by one of the following 
methods: autoclaving, exposure to dry heat, or boiling 
for at least 15 minutes. (Lancets may be washed, 
rinsed under running water, then sterilized in an open 
flame.) 


No particular comments are required as to the auto- 
claving procedure. The dry-heat treatment calls for 
exposure to a temperature of 170° C. for a minimum 
of 30 minutes, if the heat can be controlled in all parts 
of the hot-air sterilizer; otherwise treatment at 180° C. 
for one hour is recommended.® 


As to boiling with water, it should be stressed that, 
unlike autoclaving, it will provide virucidal action 
rather than sterilization. On the other hand, boiling 
instruments in the presence of a suitable phenolic dis- 
infectant for 15 minutes will effect sterilization} and, 
incidentally, furnish protection against the rusting 
action of hot water.” Syringes and needles treated 


tIncluding sporicidal action. 
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in this manner should be flushed with sterile water to 
prevent injection of any chemical residue left in the 
appliance.** 


**Syringes treated in this manner are not recommended for the 
collection of blood specimens because of hemolysis. 

In addition to the hazard of accidental pricking with soiled syr- 
inges and needles, residual antibiotics in soiled syringes and needles 
cause dermatitis in personnel. Hence technics of terminal steriliza- 
tion and cleaning before handling are recommended.—ED. 
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Infectious Hepatitis 


Sherwood, Paul M. “An Outbreak of Syringe-Trans- 
mitted Hepatitis with Jaundice in Hospitalized Diabetic 
Patients,” Ann. Int. Med. 33:380; 1950. 


In a 10-week period, four diabetic patients devel- 
oped jaundice which was believed to be syringe- 
transmitted. Investigation revealed that a single 
syringe was used each morning for protamine zinc 
insulin and another for crystalline insulin. Each 
patient was injected with a fresh needle, and the 
vial was entered each time with a new needle— 
but with the common syringe. 


The mode of transmission of infectious hepatitis 
is discussed; clinical manifestations are described, 
and a chronological survey is made of epidemics 
of syringe-transmitted hepatitis. Emphasis is put 
on the need for heat sterilization of all equipment 
contaminated with human blood or fluid. 


Porter, J. E. et al. “Human Thrombin as Vehicle of 
Infection.” J.A.M.A. 153:17, September 5, 1953. 


In less than 18 months, 18 cases of homologous 
serum hepatitis developed. Fifteen of these were 
neurosurgical patients. 


Kuh, Clifford and Ward, Walter E. 
Virus Hepatitis.” J.A.M.A. 143:631; June 17, 1950. 


The chart opposite is reprinted from R.N.—a Journal for Nurses, March, 


Before this sharp rise in infection, bovine thrombin 
had been used, and although it was not possible to 
determine the exact date on which this was re- 
placed with human thrombin, epidemiological stud- 
ies were conclusive enough to indict the thrombin 
as the infecting agent. In addition, human volun- 
teers were injected with the suspected lots of 
thrombin and 50 percent developed jaundice; 20 
percent developed hepatitis without jaundice. 


The findings were positive enough to cause the 
authors to warn against the indiscriminate use of 
blood fractions. They feel that all commercial prep- 
arations containing human fluids or blood products 
should be considered potential vectors of homolo- 
gous serum hepatitis until the presence or absence 
of virus can be positively demonstrated. 


Seven cases of virus hepatitis occurring among 
workers handling blood and blood derivatives are 
reported. At no time in the workday of this group 
were needles or sharp instruments used. Although 
several workers showed numerous cuts on their 
hands from handling heavy equipment, other in- 
fected workers had apparently intact skin. 


The various modes of possible entry of infection 
are discussed, and it is concluded that merely han- 
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SERUM 
HEPATITIS 


INFECTIOUS 
HEPATITIS 





Transmission 


Transmissibility 


Incubation period 


Etiological agent 


Seasonal incidence 


Food, flies, fingers, feces; 
parenteral injection. 


Blood and blood containers 


Parenteral penetration 





* Feces and blood 





15-40 days 60-160 days 





Virus A (?) Virus B (?) 


Autumn and winter Less influenced by season 








Age groups Children, young adults Any age 
vee i i a Heat sterilization of | 
Sanitary and hygienic Heat sterilization o 
Prevention nenmans instruments used for 
parenteral injection 
World-wide; endemic; World-wide; sporadic as 
Occurrence sporadic; epidemic parenteral therapy 
increases. 
Type of onset Acute Insidious 














dling an infected product is enough to cause acute 
infection. Professional personnel handling blood 
and its derivatives are urged to take steps 
to protect themselves from infection. Since it is 
practically impossible to detect carriers of the 
virus, every unit of human blood should be con- 
sidered potentially contaminated. 


Hughes, Robert R. “Post-Penicillin Jaundice.” Brit. 
M. J. 2:685; 1946. 


Nine of 10 cases of jaundice occurring in 66 
chronic bone infections treated with penicillin had 
received penicillin since admission. The tenth had 
been treated elsewhere two months previously. 


One fatality involved an 18-year-old boy with 
machine gun wounds of both legs, a compound frac- 
ture and malaria. He recovered from these ail- 
ments, but succumbed to progressive hepatitis. 


Because jaundice was limited to patients having 
received penicillin, it was surmised that contam- 
inated syringes might be responsible. The common 
syringe was demonstrated to be a very likely source 
of infection. A standard, sterile syringe with 
needle attached was filled with sterile saline. One 
ec. of saline was injected intramuscularly. The 
needle was then removed, and the succeeding drops 
of saline from the tip of the syringe were examined 
microscopically for red blood cells. 


In 17 out of 39 injections, red cells were found in 





ited to the few cc. of fluid in the tip of the syringe. 


Several other experiments were made. The mech- 
anism of contamination is explained as one involv- 
ing the spread of a residual drop of blood left on 
a needle tip along the needle. When the needle is 
removed from the syringe. there is enough negative 
pressure present to cause the blood to enter the 
tip of the syringe. The next patient then receives 
the contaminated contents of the syringe tip, or 
the contaminating drops are injected into the mul- 
tiple-dose vial when it is entered. 


Liebowitz, Sidney. “Precautions Against Infections in 
Hospitals.” J.A.M.A. 157:1072; 1955 (Queries and 
Minor Notes). 


The author suggests that acute viral hepatitis be 
included in that list of diseases requiring special 
technics to prevent transmission. Individual ther- 
mometers are essential for patients with hepatitis 
and should be destroyed when the patient is dis- 
charged. 


Hospital personnel should take care to avoid con- 
taminating themselves with serum from infected 
patients, no matter what type of hepatitis is sus- 
pected. 


Madsen, Sten. “The Frequency of Hepatitis in Doctors.” 
Postgrad. Med. 11:517; June, 1952. 


The possibility that industrial compensation for 





the syringe. The contamination is apparently lim- 
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acquired infectious hepatitis may become standard 
practice prompted this survey to determine, if pos- 
sible, whether doctors and hospital personnel are 
more prone to the infection than the rest of the 
population. 


Replies to questionnaires were received from 
4,458 physicians; 1,862 lawyers, a group chosen 
as comparable in living and social conditions; 1,179 
nurses, and 2,190 laborers and clerical workers, 
the latter group questioned to provide data for dif- 
ferent comparison. 


Doctors in all age groups showed a higher inci- 
dence of hepatitis. The maximum frequency for 
both doctors and lawyers was in the 40-50 age 
group. In the other groups, maximum frequency 
was in the group about age 30. 


It is conjectured that the significantly lower per- 
centage of reported infections in the group of 
workers may reflect a tendency in this group to 
seek medical advice only for serious and apparent 
illness. 


Physicians reporting hepatitis in adulthood were 
questioned as to the possible source of infection. 
The greatest number listed their infection as “hos- 
pital acquired”; six reported being infected while 
doing postmortems. Nurses are apparently not in- 
fected to the same degree as physicians. There is 
some statistical evidence that hepatitis in childhood 
renders some immunity. 


Aagenaes, O., Bach, H., and Budolfsen, S. E. 
Epidemic of Inoculation Hepatitis.” Acta Medica Scand. 
150:243; 1954-55. 





“Prevention of Viral Hepatitis.” A report by the Com- 
mittee on Public Health of the New York Academy of 
Medicine. Bull. N.Y. Acad. Med. 33:128; February, 
1957. 


A recommendation is made that the New York City 
Department of Health organize an educational pro- 
gram. to impress physicians, dentists, nurses, and 
other technical personnel in the medical and public 
health fielde with the features of viral hepatitis. 
It is imperative that this group realize that this 
disease is a reportable one which is transmitted 
through blood transfusion or by any instrument 
contaminated with human blood or fluid. 


Because chemical disinfection is inadequate 
against hepatitis, terminal heat sterilization of all 
such instruments ig urged to prevent infection of 
personnel and patients. Statistics presented show 
a@ significant rise in the number of cases reported 
over the years. Even making an allowance for bet- 
ter technics of reporting, the rise is significant. 


Investigation of 418 cases of acute hepatitis 
admitted over a four-year period revealed that a 
considerable number had been treated within the 
hospital or outpatient department within six 
months of the onset of acute hepatitis. 
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54 


From an average of 13 readmissions with acute 
hepatitis, the number jumped to 55, despite the 
fact that the total number of cases was lower than 
preceding years. The largest number of readmis- 
sions had had previous treatment in the medical 
department (two in 1948; 49 in 1952). The age 
group most prominent was the 51 to 70. 


Although the incidence was highest in patients 
receiving previous treatment for cardiac disease, 
this was compatible with the figures for general 
admission. In diabetics and patients with rheuma- 
toid arthritis, the incidence of readmission with 
hepatitis was unusually high. 


The incubation period for all 51 cases ranged 
from two to six months, and it was concluded that 
the disease had been transmitted through paren- 
teral administration of drugs. Diabetics in this hos- 
pital received insulin from individually sterilized 
syringes and needles, so this mode of transmission 
for this group seemed improbable. The patients 
with rheumatoid arthritis had received injections 
of ACTH and cortisone during their previous ad- 
missions, but again with individually sterilized 
syringes and needles. 


Common to all groups of patients, however, was 
the collection of multiple blood samples. Since col- 
lections were made in all departments of the hos- 
pital, it was suggested that the carrier of infection 


had access to all wards. On this assumption the 
technics for collection were explored. 


All personnel involved in the collection of blood 
samples or administration of drugs were instructed 
that each diabetic patient was to have his own 
blood-sugar pipette. Blood for a sedimentation rate 
was to be coilected directly from the needle into 
a tube and only sucked up from the tube with a 
syringe. Sterile pipettes for collection of blood 
samples from ear lobes were used once and steril- 
ized in heat before being reused. Sterile lancets 
were used throughout the hospital. However, since 
the epidemic came to an apparent end before these 
stricter precautions could have logically been ex- 
pected to bring about a change, further explana- 
tion was sought. 


Two laboratory technicians succumbed to acute 
hepatitis in the last year of the documented epi- 
demic. It did not seem likely that one technician 
could have been a source of infection, because she 
became ill at the peak of the epidemic. Careful 
questioning revealed that the second technician had 
had a habit of testing the sharpness of a needle 
by passing its edge across her finger. This appar- 
ently resulted in minor capillary openings and 
tissue spaces with release of enough fluid to con- 
taminate the needle and transmit possible infection. 
Contact between this technician and 14 out of 40 
cases of hepatitis could be documented. No absolute 
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Over 35 Cases of Occupational Viral Hepatitis in Medical Literature 



































INVESTIGATORS DATE NO. CASES OCCUPATION 
Leibowitz et al. 1949 1 Blood bank worker* 
Cited by Kuh and Ward: 
Findlay et al. 1931 1 Laboratory worker handling patients’ serums 
London Correspondent 1943 “2+” Laboratory worker handling patients’ serums 
pee oe 1944 6 3 orderlies treating syphilitic patients; 3 laboratory 
workers doing Kahn test 
Sawyer et al. 1944 2 English physician doing venipuncture; 
American technician doing icteric indexes 
Kuh and Ward 1946-49 7 Laboratory workers in blood-processing laboratory 
3 blood bank workers; 1 intern; 
Trumbull and Greiner 1947-50 16 4 laboratory technicians; 3 surgeons; 
2 operating room nurses; 1 pathologist; 
1 student nurse 1 dentist 





*Compensation awarded 


This chart is reprinted with permission from the Christmas, 1953, edition of What’s New, published by Abbott Laboratories. 
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Foley, F. E. and Gutheim, R. N. 
Following Dental Procedures; A Presentation of 15 


demonstration of the mode of transmission could 
be made, except that it must have been a paren- 
teral mode and the transmission could be traced to 
the withdrawal of blood samples. 


Hospital personnel need detailed instruction in 
the technics necessary to prevent transmission of 
serum hepatitis and to prevent infection of them- 
selves. 


“Serum Hepatitis 


Cases Including Three Fatalities.” Ann. Int. Med. 
45:369; September, 1956. 


Fifteen of 22 cases of serum hepatitis occurring 
over a two-year period were concluded to be due 
to infection acquired from contaminated needles, 
syringes, procaine, or human thrombin used in den- 
tal procedures. Dental work can be very significant 
in the transmission of homologous serum jaundice, 
and extreme caution in heat-sterilizing instruments 
is urged. The danger of disease transmission from 
the multiple-dose ampule is also discussed. 
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Assisted by Dorothy W. Errera, R.N. 


Q. We are confused by the many kinds of hepatitis 
being discussed. Can you explain? 


A. The disease commonly meant by the term “infectious 
hepatitis” is transmitted through excreta or blood, has 
an incubation period of two to six weeks, and is vari- 
ously referred to as “epidemic hepatitis,” “viral hepa- 
titis,” and “catarrhal jaundice.” 


To minimize the confusion to which you refer, it has 
been suggested that this disease be referred to as “in- 
fectious hepatitis.” 


Hepatitis which results from the virus which is 


transmitted only in blood has an incubation period of 
two to six months and is referred to as: “serum hepa- 
titis,” “homologous serum hepatitis,” “inoculation hepa- 
titis,” “transfusion hepatitis,” and “homologous serum 
jaundice.” 

For ease of discussion, standardization on the last- 
mentioned term has been urged. 
Q. Is there any inoculation against hepatitis? 
A. Gamma globulin protects against infectious hepa- 
titis, but apparently has no effect against homologous 
serum jaundice. 
Q. Are both diseases caused by the same organism? 


A. Viruses are responsible for both diseases. Separate 
viruses or variants of one virus may be responsible. 
This has not been positively determined. Two viruses 
have been identified. That causing infectious hepatitis 
is labeled “Virus IH”; that causing homologous serum 
jaundice is labeled “Virus SH.” 

Q. If you have one type of hepatitis, are you immune 
to the other? 

A. There is apparently no cross-immunity for infec- 
tious hepatitis and homologous serum jaundice. There 
is some statistical evidence that infectious hepatitis in 
childhood renders some immunity against the same in- 
fection in later years. 

Q. Are the different kinds of hepatitis spread the same 
way? 

A. Homologous serum jaundice is transmitted only par- 
enterally—that is, the virus enters the blood stream 
either by direct transfusion or through breaks in the 





skin communicating with the capillaries. 


Infectious hepatitis is transmitted either by this 
route or by contact with infected excreta. 


Q. How can you tell which type you have? 


A. Differential diagnosis is made on the basis of the 
incubation period. Infectious hepatitis has an incuba- 
tion period ranging from two to six weeks, regardless 
of the mode of infection. Homologous serum jaundice 
has an incubation period of two to six months. 


Q. If it is so possible to pick up jaundice, why don’t we 
all come down with it? 


A. Approximately 25 to 50 percent of persons injected 
with infectious material do not develop hepatitis. The 
liver apparently varies in its susceptibility to infection, 
depending on its phase of activity at the time of inocu- 
lation. Then, too, many cases of homologous serum 
jaundice are mild, non-icteric, subclinical infections. 
It is this latter fact that makes rigid policing of the 
routes of transmission necessary, since it is impossible 
to determine by a history who carries the virus in his 
blood stream. 


Q. If we discard everything from the operative field 
that has been contaminated with blood and that cannot 
be heat-sterilized, will it not be more expensive for the 
patient? 


A. A little planning, which is the basis of good operat- 
ing room management, can do much to eliminate this 
waste. A simple change in the scrub nurse’s technic 
can obviate much of the problem. Ampules, sutures, and 


other non-heat-stable items should be dispensed into a 
sterile, folded towel on an out-of-the-way corner of her 
table. She should remove them from the towel with a 
clean instrument for use in the operative field. At the 
end of the operation, the unused supplies in this towel 
—which have never contacted anything from the actual 
field—are picked up with a clean instrument and 
dropped into a container of germicide. 


Q. What about the expensive plastic prosthesis which 
has to be fitted to the individual patient? We can’t 
afford to throw away all that are tried before the right 
one is found. 


A. Prosthetic devices to be used for fitting purposes 
can be fashioned of stainless steel. The appropriate 
size in plastic can then be selected and inserted. 


Q. Are instruments cleaned in the ultrasonic instru- 
ment cleaner safe to handle? 

A. The ultrasonic cleaner is a reliable device for clean- 
ing instruments, but does not sterilize them. It does 
not eliminate the hazard of homologous serum jaundice, 
and contaminated instruments should be terminally 
sterilized before cleaning. 


Q. If homologous serum jaundice is such a hazard, 
then operating room linen is particularly dangerous. 
Does it need any special handling? 

A. All linen in surgery should be collected directly 
from the field into laundry bags by the scrub nurse 
while she is in gown and glove. Routine laundering 
processes are adequate for destruction of the virus of 
homologous serum jaundice. 
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Q. If the needle is changed every time for every patient, 
can the same syringe be used for giving a morning’s 
penicillin shots? 


A. The tip of a syringe becomes contaminated with 
whatever the needle contacts. Hence, changing the 
needle does not eliminate the hazard of transmission of 
infected material, because it is injected from the syringe 
tip through the new needle either into the common drug 
vial or into the next patient. 


Q. Are special precautions necessary for caring for a 
patient with infectious hepatitis in the operating room? 


A. In surgery, instruments and linen are disposed of 
as for any case—instruments and heat-stable items are 
terminally sterilized in heat before handling; linen is 
disposed of directly into a laundry bag by the scrub 
nurse; spots of blood and pus on the floor are treated 
with Purex paste; potentially contaminated areas of 
furniture are washed with a solution of Purex. 


In the recovery room, bedpans and urinals must be 
terminally disinfected by exposure to steam or by 
boiling for 15 minutes. The nurse should protect her- 
self with gown and gloves when involved in any close 
contact with the patient and his bedding. The patient’s 
thermometer should be isolated for his use and returned 
to the ward with him or discarded when he is released 
from the recovery room. 


Q. How do you know if an air-conditioner is positive 
or negative pressure? 


A. Positive pressure can easily be detected by closing 


all the doors to a room and searching for drafts about 
the edges of the door. These should flow outward from 
the room. A vapor trail from a piece of carbon dioxide 
snow can be used to demonstrate safely the direction 
of drafts. 


Q. How do you suggest ridding the operating room 
floor of suture ends and other small debris during an 
operation? 


A. By never letting such debris reach the floor. Sur- 
geons’ interest and cooperation can be elicited with 
explanation. An alert scrub nurse can confine suture 
ends, bits of suture tubes, etc., in the waste basin on 
her table and discard the contents from that basin di- 
rectly into a kick pail. 


If contamination of the floor occurs despite these 
measures, the circulating nurse might wipe up suture 
ends with a moist sponge, taking care to protect the 
skin of her hands from contact with the debris or floor. 


Q. When you speak of clean shoes, are you referring 
to the soles and heels? How can you sterilize shoes? 


A. The first factor to consider in choosing shoes for 
operating room use is conductivity of the sole and heel. 
These shoes are reserved for wear in the operating 
room. When worn outside the operating room, they 
accumulate dirt on the soles which interferes with con- 
ductivity and introduces more bacteria to the operating 
room population. 


The problem is not one of sterilizing the shoes but 
of keeping soil on the shoes to a minimum. This can 


be achieved by wiping the soles daily on a wire brush 
mounted flush with the floor, next to a Conductometer, 
by scrubbing the soles daily with a brush and a deter- 
gent-germicide mixture, or by wiping the soles at fre- 
quent intervals on a floor mat saturated with a deter- 
gent-germicide mixture. 


Q. Why do you recommend mopping a floor from the 
center to the edge instead of the other way around? 


A. The operating room floor is most heavily contam- 
inated in the area surrounding the operating table— 
the center. The first liter of solution is spilled directly 
on the center, exposing it to maximum gerimicidal ac- 
tion as the area is mopped. Spilling the rest of the 
solution on the same area exposes that area to addi- 
tional active germicide. The residual concentrated so- 
lution is then spread to the periphery of the room. 


Q. What type of covering should be used for patients 
coming to surgery so that they will be warm enough? 


A. The patient should be covered with a cotton blanket 
which has been treated in the laundry with a germi- 
cidal, dust-allaying rinse, so that when the inevitable 
flourish of bedding takes place, the operating room is 
not loaded with bacteria from the ward, corridors, etc. 


Q. Does one treat the floor any differently following 
a septic case? 


A. The floor in the operating room merits special care 
im any case—clean or dirty. Spots of blood and pus 
should be covered with lime paste made by mixing a 
small quantity of Purex Dry Bleach with tap water. 
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This is subsequently mopped up as the floor is cleaned 
between cases. For this task, a detergent-germicide 
mixture such as 1:20,000 sodium hypochlorite of 0.5 
percent Kleneg is suitable. A clean mop head should 
be used every day. 


Ideally, the operating room floor should be vacuumed 
daily, using a wet pick-up technic. Ten liters of a 
detergent germicide such as Wescodyne (4.5 cc. per 
liter of tap water) are spilled on the center of the 
operating room floor and spread with a clean mop from 
the center to the periphery. The floor is then vacuumed 
with a wet pick-up machine and is left clean, disin- 
fected, and dry. 


Q. Do you think a visitor must change clothing and 
shoes to enter the operating room if he is going to 
stay only two minutes? 


A. A two-minute visit to the operating room has only 
nuisance value. Such intrusions on the operating sur- 
geon should be discouraged. Any person entering a 
hazardous area is required to wear conductive footwear 
and outer garments of low electrostatic potential. In 
addition to the factor of safety, the bacterial contam- 
ination of street clothing and shoes must be considered. 


Q. The wound of a radical breast case opened up on 
the ninth postoperative day. Would you consider this 
a result of a break in technic in the operating room? 
The laboratory report was carcinoma. 


A. Retarded healing of extensive skin flaps is com- 
mon experience. Closure under tension causes ischemia, 
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which also delays wound healing. Removal of sutures 
from such a wound permits the edges to gap open. 
Occasionally, malnutrition underlies the failure to heal; 
a still rarer cause is unrecognized carcinomatous in- 
filtration of the flaps. 


Q. Since the wards are a source of contamination, 
should the practice of nurses from the operating room 
doing surgical preps be discontinued? 


A. The disadvantage in having a surgery nurse do a 
surgical shave on the ward is not so much the possibil- 
ity of her bringing ward organisms to the operating 
room on her clothing as the impossibility of doing an 
atraumatic, thorough shave on a patient in bed with 
the inadequate lighting common to patient units. Sur- 
gical shaves are best done in the operating room with 
the patient positioned on the operating table with the 
operative site easily accessible and with good illumina- 
tion. 


Q. When using the Brown dermatome, should one 
place mineral oil on the donor site before the graft 
is taken? 


A. The donor site is prepared in the usual manner, 
and a small amount of either liquid petrolatum or 
mineral oil is applied to provide a smooth sliding 
surface. 


Q. Do you feel it is good technic, organization of work, 
and management to set up tables for the entire day as 
far as instruments will go? Are these tables sufficiently 
covered with long double-thickness drapes? I don’t dare 
ask you if you approve of lifting drapes carefully in 





order to obtain a sterile instrument in a hurry. 


A. The use of common supply tables for sterile equip- 
ment is an obsolete technic which should be abandoned. 
No matter how much you drape them, they are sus- 
ceptible to contamination by curious people, insects, 
poor transfer technics, and harried personnel. Every 
patient deserves an individually wrapped and sterilized 
kit of dry goods and a separately sterilized kit of in- 
struments. 


When such kits are organized and arranged as out- 
lined in Chapters 10, 11, and 14 of Aseptic Treatment 
of Wounds, the entire preoperative setup is a matter of 
five minutes. 


Q. What is your feeling about sponge racks im a 
modern operating room? 


A. Sponge racks are gradually disappearing from the 
operating room, both because they are esthetically 
objectionable and because they are a source of con- 
tamination. Most hospitals have developed a sponge 
count whereby the soiled sponges are counted into a 
series of small waterproof paper bags. In this way, 
the count goes on concurrently with the procedure 
without the hazard of trailing drops of blood or pus 
across the operating room floor. 

Q. How often should operating room personnel change 
their scrub gowns? 

A. As long as they remain in the operating room suite, 
the gown need not be changed. Once they leave the unit 
in a scrub gown, it must be replaced on return with a 
fresh one. 





Q. It has been our practice to discard drapes and 
instruments when doing intestinal resections, even if 
the contaminated area has been well “walled off.” 
Some of the doctors feel this is unnecessary, since the 
patient has been well prepared with intestinal anti- 
biotics. Should drapes and instruments be changed 
anyway after the resection? 


A. Most surgeons fail to cooperate with the dirty- 
field technic, because they recognize that textiles are 
not bacteriological barriers. To be effective, walling- 
off technics should contain either polyvinyl chloride 
or cellophane. Either of these will create a good 
bacteriological barrier about the site of anastomosis 
and eliminate the need for a change of drapes. All 
instruments from the field should be resterilized before 
they are returned to the field. 


Q. What is your opinion of washing sponges that have 
been used during an operation and reusing them for 
dressings? 


A. If sponges are adequately terminally sterilized in 
the laundering process, they can be re-used. I do not 
believe, however, that the economics of handling and 
reprocessing can justify such a practice. 


Q. Is a wrapped sterile article considered sterile if it 
has been dropped on the floor? 


A. An adequately wrapped package dropped to the 
floor is safe to use, provided the floor is dry and free of 
dust. Since both of these variables are unpredictable, 
it is a safer policy to declare all articles dropped to the 
floor unsafe for use until resterilized. 
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Q. Does the linen from a patient with burns need spe- 
cial handling? 


A. Such linen is treated as that from any other com- 
municable disease. It is sent to the laundry in a marked 
bag for routine laundering with ether contaminated 
linen. 


Q. Is there any objection to collecting contaminated 
linen first in a canvas bag and then enclosing the canvas 
bag in a rubber bag? 


A. Ido not think such precautions are necessary. Dry 
pieces usually pick up loose moisture, and the bag is 
seldom soaked. 


Q. Should operating rooms be mopped between cases? 


A. The floors of the operating room should be mopped 
between cases with a fresh solution of detergent-germi- 
cide mixture and a mop head which is changed daily. 
The conventional mop bucket which sits timelessly in a 
remote janitor’s closet, begetting bacterial sludge to be 
subsequently mopped over a floor, must be abandoned 
in favor of more sanitary means of floor care. 


Q. In biopsying a breast tumor or operating on a 
malignancy, should new instruments be used through- 
out the operation? 


A. There is recognized evidence that tumor cells can 
be implanted by soiled instruments. No instruments 
used in a case of malignancy or suspected malignancy 
should be returned to the field without resterilization. 
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SELECTED BIBLIOGRAPHY 


Cardiac Arrest and Anesthesia Deaths 


Brown, R. Cecil: “Hyperpyrexia and Anesthesia.” Brit. 
M. J. 2:1526; Dec. 25, ’54. 


Forty minutes after induction of anesthesia 
(sodium thiopentone, nitrous oxide, oxygen, and 
trichlorethylene) a normal 13-year-old girl devel- 
oped clonic convulsions, respiratory distress, and 
cyanosis. Anesthesia was discontinued, and the 
child’s temperature was taken by axilla. It was 
108.6° F. on first examination and 110° F. on sec- 
ond. Resuscitative measures failed, and the child 
died. 

Her preoperative physical examination had been 
negative except for the minor orthopedic difficulty 
which was being corrected at the time of the fatal- 
ity. Preoperative medication had included 1/8 gr. 
of morphia and 1/100 gr. of atropine. Necropsy 
findings were essentially negative. 


When possible causes for death had been ruled 
out by laboratory test and analysis, attention was 
turned to the possible contribution of the environ- 
ment. The operating room was itself air-condi- 
tioned, but two adjoining anesthetizing rooms were 
not, and temperature readings in the room which 
had housed the patient ran as high as 85° F. under 
conditions approximating those of the day the pa- 
tient had died. The temperature of the operating 
room on this same day was 79° F., and the tem- 


perature under the drape sheet covering a patient, 
87° F. 


The deceased patient had waited for 1.5 hours 
in the anesthetizing room at the hottest time of 
day. The author points out that while tempera- 
tures in this room did not exceed the thermal tol- 
erability of an adult, they may have exceeded those 
of a child. 


It is surmised that the patient’s temperature 
started to rise while she was waiting in the hot 
sun and continued to rise in the operating room 
when sheets and drapes were applied. The author 
warns that the patient’s temperature under drapes 
may exceed considerably that of the room. 


No attempt is made to correlate the relationship 
of hyperpyrexia and convulsions. 


Hingson, R. A., Holden, W. D., and Barnes, A. C.: 
“Mechanisms Involved in Anesthetic Deaths.” 
St. J. Med. 56:280; Jan. 15, ’56. 


For the period covering 1945 to 1954, 127 oper- 
ating room deaths in 136,043 anesthesias are an- 
alyzed. Ninety-seven were autopsied. Thirty-two 
could be attributed to cardiac arrest, 12 to aspira- 
tion, 10 to hemorrhage, nine to respiratory arrest, 
nine to vascular occlusion during surgery, nine to 
toxic or traumatic shock without major hemor- 
rhage, eight to intracranial hemorrhage, eight to 
asphyxia and airway obstruction, and 30 to un- 
classified and miscellaneous reasons, including rare 
and indeterminate causes. 
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Sia of this latter group were fatalities occurring 
during the injection of radiopaque drugs or en- 
doscopy for diagnosis. 


Although it is improper to lay the cause of death 
to any one standard agent or technic, the authors 
think unnecessary anesthesia failures can be re- 
duced with a program to include more thorough 
training for anesthetics and closer teamwork be- 
tween surgeon, obstetrician, and anesthetist. Life- 
saving resuscitative equipment needs improvement, 
and operating tables which will allow prompt 
Trendelenburg position are needed. Prophylactic 
intravenous fluids and blood should be given during 
major surgery. 


An anesthesia staff sufficient to provide 24-hour 
coverage is essential, as is a well-staffed, equipped, 
and located postanesthesia room. 


The report includes a detailed analysis of deaths 
in relation to anesthetic used; patient age groups; 
curare and various anesthetic agents. 


Fish, D., Boyle, J., Hochhauser, M., and Wood, S. W.: 
“The Routine Use of Amplified Heart Sounds During 


Surgery.” Ann. Surg. 144:1013; Dec. ’56. 


Believing that a big point in delay in treatment 
of cardiac arrest is the interval between the time 
of cardiac arrest and the time of discovery, the 
authors reasoned that routine broadcasting of the 


surgical patient’s heart beat would be useful in 
alerting the anesthetist and surgeon to changes in 
the patient’s condition. 


The equipment designed consists of an ordinary 
diaphragm-type stethoscope connected to a pencil 
microphone, connected in turn by a long, flexible 
cable to a pre-amplifier located outside the operat- 
ing room. At this point, the pre-amplifier is con- 
nected to a power amplifier from which a cable 
runs back into the operating room to a speaker 
located near the ceiling. 


All precautions to avoid explosion hazards are 
observed. The stethoscope head is loosely taped to 
the patient’s chest at the point of maximum im- 
pulse and the volume adjusted. 


The apparatus is no more complicated than the 
ordinary blood-pressure apparatus, and the authors 
feel that even with certain minor disadvantages, 
it offers additional safety for the surgical patient. 


They cite the incident of a rapid increase in 
heart rate following traction on the small bowel 
during an exploratory laparotomy. The rate re- 
turned to normal immediately after the traction 
was released. Very gentle traction caused the same 
increase in heart beat with a drop in blood pressure. 


The same maneuver tried on subsequent patients 
caused no variation in heart beat, and it is the 
opinion of the authors that the first patient had a 
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sensitivity to the reflex stimulus which was detected 
before a significant drop in blood pressure could 
occur. 


Cronkite, Alfred E.: “Necropsy Findings in Patients 
Dying on the Operating Room Table.” Anes. & Analg. 
36:19; Jan.-Feb. ’57. 


In a review of literature deailng with patient 
death on the operating table, the author found that 
adequate anatomic cause was not disclosed in the 
majority of cases. The most frequently occurring 
anatomic cause demonstrated was unrecognized 
cardiac infarcts. In the author’s own series of nine 
cases, autopsy revealed anatomic cause in only 
four cases. Of the remaining five, no demonstrable 
cause was found. 


Lynch, Robert: “Analysis of 119 Hospital Deaths on a 
Surgical Service.” Ann. Surg. 143:855; June ’56. 


In an analysis of 119 deaths occurring in 3,314 
patients on a surgical service over a three-year 
period, it appears that pulmonary complications 
are the primary cause of death. Forty-nine deaths 
could be attributed to this cause, with 26 of the 
cases pulmonary embolus or infarction. Five cases 
of cardiac arrest occurred in a series of 4,375 
surgical cases, four being treated with cardiac mas- 
sage without success. 








The following abstract is from a paper presented at the 
Association of Military Surgeons 63rd annual meeting, 
held in Washington, D. C., November, 1956. 


Says Spinal Anesthesia 
Not more Hazardous 


Morbidity, Mortality Compare Well 
With Those with Other Technics 


Neurologic complications of spinal anesthesia are not 
of sufficient magnitude to warrant the indictments of 
this technic made by those who are opposed to its use, 
we have concluded from our study of 16,139 spinal an- 
esthetics, administered from 1948-1955 inclusive at the 
VA Hospital, Hines, Ill. 


Twenty-two such complications were found in this 
series. Five were fatal—three cardiac arrests and two 
cerebrovascular accidents. There were four more cere- 
brovascular accidents and one other cardiac arrest with 
recovery. Two patients had meningitis with recovery 
(one aseptic, one bacterial). Eight had postspinal head- 
aches lasting longer than one week. Two developed 
chronic backache. 


The cases of cardiac arrest and chronic backache are 
perhaps not true neurological complications, but we in- 
cluded them because they could not be ruled out as being 
of central origin. 


Morbidity and mortality with spinal anesthesia com- 
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pare favorably with those with other anesthetic technics. 
—Max 8S. Sadove, M.D., Professor of Surgery (Anesthe- 
sia), University of Illinois College of Medicine, Chicago, 
and Consultant and Chief, Anesthesia Section, VA 
Hospital, Hines, Ill.; Myron J. Levin, M.D., Clinical 
Professor of Anesthesia, University of Illinois College 
of Medicine, and Assistant Chief, Anesthesia Section, 
VA Hospital, Hines, Ill.; and Louis J. Oropallo, M.D., 
Resident in Anesthesia, VA Hospital, Hines, III. 


The abstract reprinted below is from the 
annual American Medical Association meet- 
ing in New York City. 


Reduction in Anesthetic Dose 
Possible with Tranquilizers 


Need for Narcotics Postoperatively 

Reduced; Less Respiratory Depression 

A reduction in the dose of drugs and anesthestic agents 
is often possible with the use of tranquilizing drugs. 
The four drugs studied were Thorazine, Phenergan, 
Pacatal, and Benadryl. The ability to conduct patients 
safely through anesthesia in light planes with a mini- 
mum of undesirable reflex activity is an important find- 
ing with the use of tranquilizing drugs in premedica- 
tion. Also, the need for postoperative reaction dose of 
narcotics is usually reduced and delayed. 


Moreover, the tranquilizers are capable of reducing 
the psychic activity of patients without a concomitant 


respiratory depressant action. Clinical studies show that 
there is a shorter recovery period from succinylcholine 
apnea in patients receiving Thorazine than in those re- 
ceiving morphine as premedication. 

The tranquilizing drugs reduce psychic tension by 
selective action on the central nervous system areas 
controlling emotional states. Narcotics and barbiturates 
cause over-all central nervous system depression. The 
tranquilizing compounds do not interfere with the pa- 
tient’s orientation or thought processes; they merely 
reduce the impact of stress. These agents are devoid, 
generally, of the side-effects of narcotics, such as ha- 
bituation, nausea, dizziness, dysphoria, and respiratory 
depression.—Irving M. Pallin, M.D., Director, Depart- 
ment of Anesthesia, Jewish Hospital of Brooklyn, N. Y. 


Anesthesiologists Report on Survey 
Of Deaths in the Operating Room 


Death on the operating table is not completely avoidable, 
William H. L. Dornette, M.D., and O. S. Orth, M.D., 
point out in the conclusion of a comprehensive article 
on “Death in the Operating Room,” published in the 
November-December, 1956, issue of Current Researches 
in Anesthesia and Analgesia. 


They report on a study of deaths that occurred in 
the operating room at the University of Wisconsin Hos- 
pitals from 1943 to 1954, inclusive. 


As more complex surgical interventions are under- 
taken, they say, the incidence of deaths may increase. 
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By careful and experienced administration, however, 
the anesthetist can continue to improve the chances for 
healthy survival of the patients under his care. 


During the 12-year period, 63,105 anesthetics were 
administered by, or supervised by, members of the de- 
partment of anesthesia at the hospitals. Of the 63,105, 
108 patients (one in 584, or 0.171 percent) died in the 
operating suite or suffered circulatory arrest and sub- 
sequently died without regaining consciousness. 


Causes of the fatalities were classified as follows: 


Death due to operation 19 cases 
Death due to patient’s disease 13 cases 
Death due to patient’s disease 

and operation 29 cases 
Death due to anesthesia 26 cases 


Death due to patient’s disease 
and anesthesia 20 cases 


Death due to anesthesia, operation 
and patient’s disease 1 case 

Thus, the authors point out, 61 of the 108 deaths were 
attributed to factors other than anesthesia, and only 26 
were believed to be due solely to anesthesia. They em- 
phasize that the phrase “death under anesthesia” or 
“death on the operating table” is hence more accurate 
than “anesthetic death.” 

Of the 47 deaths involving anesthesia, the great ma- 


jority (41 cases) were felt due to faults in administra- 
tion. Lack of oxygen played a role in 25 of these, and 


in a large majority of these the myocardium rather 
than the cerebrum was fatally afflicted. 


Two patients died under circumstances which were 
definitely preventable, the authors state. One suffered 
massive intravenous air embolism as a result of in- 
judicious use of a pneumatic blood pump. The orderly 
who had been pumping blood left on another errand 
with the elevated pressure in the blood bottle. 


The other patient was given cyclopropane for in- 
duction of anesthesia. Cyanosis soon developed. The 
oxygen flush valve was turned on, cyanosis deepened, 
and cardiac arrest followed shortly thereafter. It was 
later discovered that the nitrous oxide and oxygen sup- 
ply tubes had been cross-connected. 


At the University of Wisconsin hospitals, in every 
instance in which death occurs during or following the 
administration of anesthesia, the case is discussed at 
the next weekly anesthesia staff conference. The cause 
or causes of death are decided upon after all personnel 
involved have stated the full facts and sequence of 
events. Surgical staff members attend the meetings 
and participate in the discussions when indicated. 


Cases are surveyed critically, and suggestions for pre- 
vention are made. 


Minutes of the meetings are filed for future reference, 
and all details of the presentation, including discussion, 
are listed on a death report form for inclusion with 
the anesthesia record. It was from these reports that 
data for the article were collected. 
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ACS Surgical Nurses’ Meeting 
Held in New Orleans 


Twelve hundred three per- 
sons from 28 states attended 
the third program for sur- 
gical nurses given by the 
Anierican College of Sur- 
geons in New Orleans Feb- 
ruary 4-7. 

Theresa Lynch, Ph.D. (r.), 
dean, School of Nursing, Uni- 
versity of Pennsylvania, Phi- 
ladelphia, has been named 
consultant for the nurses’ 
programs. Selected abstracts 
from the meeting follow. 


Symposium Discusses Care 
Of Thoracic Surgery Patient 


High-Protein Diet Important 

In Preoperative Care 

A high-protein, high-carbohydrate, low-fat diet of 3,000- 
4,000 calories a day is ordered for patients who will 
undergo thoracic surgery. The high protein content is 
needed to compensate for continued nitrogen loss and 
to promote building of body tissue. 





Postural drainage is important in patients with pro- 
ductive pulmonary disease. Provision must be made for 
all exudates to flow out by gravity. Preoperative ex- 
aminations include chest x-rays to determine accurately 
the location, extent, and degree of pathology; bronchos- 
copy on patients with intrathoracic disease involving 
the bronchi; bronchograms, and sputum examination 
with specimens collected in formalin solution if they 
are to be examined for malignant cells. 


Pulmonary function tests are made to determine how 
much pulmonary tissue can be removed. Blood volume 
studies are done to determine what blood replacement 
may be necessary. Preoperative medication is charted 
carefully because of its effects on anesthesia.—Sister 
Patricia, R.N., Supervisor, Miles Operating Room, Char- 
ity Hospital of Louisiana, New Orleans. 


O.R. Team Organized Around 
Circulating, Scrub Nurse 


The operating room team is organized around two 
skilled graduates—the circulating nurse and scrub 
nurse. They in turn orient and supervise other gradu- 
ates. 
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The scrub nurse often cannot see the surgical field 
because of the position of the patient, and the circulat- 
ing nurse can do much to keep her informed of progress. 
The scrub nurse should familiarize herself with the 
special instruments used in thoracic surgery. 


All operating room personnel should be familiar with 
the mechanics of respiratory function and with the 
workings of suction machines. Skilled help decreases 
the time necessary for anesthesia and surgery and in- 
creases safety for the patient—Francis Alston, R.N., 
Staff Nurse, Operating Room, Touro Infirmary, New 
Orleans. 


Recovery Room Should Be 
Close to O.R. Suite 


Describes Treatment to Relieve 
Respiratory, Larynx Obstruction 


Recovery rooms should be close to the operating suite, 
because it is dangerous to transport postoperative pa- 
tients any great distance. Fifty percent of postopera- 
tive casualties occur in the immediate postoperative 
period. Recovery room personnel should be expertly 
trained and carefully screened to avoid undue turnover. 


Postoperative patients must be handled gently, be- 
cause rough handling or sudden changes of position 
may cause hypotension or shock. If the patient’s con- 
dition is critical, he should be allowed to remain on the 
operating table until his condition is stabilized. Adults 
are best moved in a right lateral position to avoid as- 
piration of secretions. 







Respiratory obstruction may be relieved by retrac- 
tion of the mandible to separate the lips. The tongue 
should be kept elevated, and an airway and nasal cathe- 
ter are inserted. Caution is required in the use of naso- 
pharyngeal airways because they can cause epistaxis. 
The pharynx tends to collapse in an anesthetized indi- 
vidual. Anterior traction on the mandible with exten- 
sion of the neck and insertion of a nasal airway and 
administration of oxygen will aid in treating obstruc- 
tion at this point. 


Obstruction at the larynx is treated with oxygen— 
preferably by positive pressure. Tracheotomy is indi- 
cated if the obstruction is of long standing. Bronchial 
obstruction characterized by asthmatic wheezing is 
treated with oxygen, preferably positive pressure. Tren- 
delenburg position allows drainage of secretions; up- 
right position increases the hazard. 


Assisted or artificial respiration is effective in treat- 
ing respiratory obstruction. Mechanical resuscitators 
are available, but one can also use an anesthesia ma- 
chine, compressing the bag by hand. 


Hypotension may be caused by a combination of sur- 
gical trauma, anesthesia, uncorrected blood loss, post- 
operative hemorrhage, sudden changes in position, rough 
handling, transfusion reactions, too early and too much 
postoperative sedation, and anaphylactic reaction, or 
quick withdrawal of oxygen. 


Delirium in postoperative patients may be caused by 
hypoxia and can be treated with oxygen. An error in 





diagnosis may be fatal if these patients are erroneously 
treated with morphia.—John B. Parmley, M.D., Director 
of Anesthesiology, Hotel Dieu, New Orleans. 


Problem Clinic on Recovery Rooms 


Participating in a “problem clinic” on recovery rooms 
were: John Adriani, M.D., director, department of an- 
esthesiology, Charity Hospital of Louisiana, New Or- 
leans; Audrey Bell, R.N., supervisor of operating room 


Participating in the “problem clinic’ on recovery rooms were 
(I. to r.): Alton Ochsner, M.D., director of surgery, Ochsner 
Foundation Hospital and Ochsner Clinic, New Orleans; John 
Adriani, M.D., director, department of anesthesiology, Charity 
Hospital of Louisiana, New Orleans; Raymond C. Wilson, ad- 
ministrator, Southern Baptist Hospital, New Orleans; Audrey 


and recovery room, Parkland Memorial Hospital, Dallas, 
Tex.; Thelma Laird, R.N., director of nursing, Me- 
morial Center for Cancer and Allied Diseases, New 
York City; Alton Ochsner, M.D., director of surgery, 
Ochsner Foundation Hospital and Ochsner Clinic, New 
Orleans; Edna A. Prickett, R.N., consultant in operat- 
ing room nursing, department of hospital nursing, Na- 
tional League for Nursing, New York City; and Ray- 
mond C. Wilson, administrator, Southern Baptist Hos- 


Bell, R.N., supervisor of operating room and recovery room, 
Parkland Memérial Hospital, Dallas, Tex.; Thelma Laird, R.N., 
director of nursing, Memorial Center for Cancer and Allied 
Diseases, New York City; and Sister Adelaide, R.N., supervisor, 
surgical division, Seton Hospital, Austin, Tex., chairman of the 
recovery room session. 
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pital, New Orleans. Selected questions and answers 


follow. 





Q. What is the proper terminology to be used in dis- 
cussing recovery rooms? 


MISS PRICKETT: There are two kinds of recovery 
rooms: the postanesthesia room, for immediate recovery 
from anesthesia, in which the stay is usually of short 
duration, and the room for recovery from both anes- 
thesia and operation. The patient usually stays longer 
in this room. Coming into use is the intensive therapy 
ward, for care of the critically ill patient. 


Q. Are active tuberculosis patients and patients having 
lung surgery cared for in the recovery room? If not, 
where are they cared for? 


DR. ADRIANI: We have an isolation room, but the 
answer depends a great deal upon how many isolation 
cases you have. If a great many such cases are done 
in your hospital, you are better off to set aside a large 
area for those patients. 


Q. Do your patients have private-duty nurses while in 
the recovery room? 


MISS BELL: Occasionally—and they do relieve the 
regular staff of some responsibilities. However, we 
feel that every patient in the recovery room is under 
the supervision and is the responsibility of the super- 
visor of that room. 


DR. ADRIANI: One thing the recovery room allows is 








an elimination of one shift of special-duty nurses. This 
helps the patient’s or hospital’s finances. 


Q. Must a recovery room be explosion-proof? Is it 
safe for cyclopropane and ether to be brought into the 
recovery room? Who assumes responsibility when the 
anesthetist leaves the room? 


DR. ADRIANT: It isn’t necessary to make the recovery 
room explosion-proof if anesthesia will not be given in 
the room. Flammable anesthetics are eliminated from 
the body very quickly, so that the patient taken from 
the operating room does not have to go into an explo- 
sion-proof room. If you are going to store gases or 
administer anesthesia in the recovery room, then it 
must, be explosion-proof. 


Q. What do you consider adequate staff for a recovery 
room? 


MISS LAIRD: Look up institutions with circumstances 
comparable to your own and see what their experience 
has been, rather than trying to adjust your needs to 
a national formula which may not fit your situation. 


Q. What patients should be taken to the recovery room, 
and what is the recommended length of time to keep 
them there? 


DR. OCHSNER: I think every patient who has had 
anything short of local anesthesia should go to the re- 
covery room and remain there until it is safe for him 
to ge back to his own room. Anesthesia recovery alone 
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is not sufficient. 


There is no compromise between 
complete recovery from operation and nothing at all. 
The incidence of complications in our hospital is ex- 
tremely low because of good patient care in the re- 
covery room. 


If I could use a recovery room only a certain part 
of a day, I would choose the time from 6 p.m. to 
6 a.m. It is during this time that skeleton staffs are 
available and accidents occur. 


Q. What should be charged for recovery room care? 


MR. WILSON: In our hospital, we charge $5 for a 
stay of two to three hours; for a longer period, another 
charge is estimated. We do not charge for more than 
an eight-hour period. We are not able to keep the pa- 
tient in the recovery room for more than the post- 
anesthesia period, because we do not have enough beds 
to provide prolonged care. 


DR. OCHSNER: I thoroughly disagree that a charge 
should be made for the recovery room. It is psycho- 
logically wrong to burden a patient and his family 
with a necessity. If you tell a family that they are 
going to be charged extra for something you feel is 
necessary, they will resent it. 


Unless you have an adequate sized recovery room, 
you are not giving true recovery room service. Com- 
promises are necessary, but I’m talking about the ideal. 


Q. Is a special recovery room chart necessary? If a 
postanesthesia room chart is kept and placed on the 


patient’s record, do you think it necessary to chart on 
nurses’ bedside notes also? 


DR. ADRIANT: I think it is necessary to chart a thing 
only once, but if a nurse won’t read all the record, I 
suppose you have to chart things twice. 


MISS BELL: Recovery room nurses need some records, 
but they might as well use routine hospital forms. 


DR. OCHSNER: Certain information is needed for the 
care of the patient, but duplication isn’t going to im- 
prove patient care. 


Q. Should a patient with a radium implant be isolated? 


MISS LAIRD: We handle these patients like any others 
in our recovery room. Precautions are used as needed. 


We found that nurses holding patients for portable 
x-rays were receiving large doses of x-ray. Lead aprons, 
supplied for protection, in some cases weighed more 
than the recovery room nurse; so we devised a screen 
made of the apron. With the use of this screen and 
gloves, we feel personnel are protected. 


Another hazard for recovery room personnel is that 
of back strain. We have not had much success in get- 
ting nurses to use ball-bearing lifting equipment—so 
we give them careful instruction in lifting. 


Q. Do trained practical nurses have a role in the re- 
covery room? 


MISS LAIRD: I can see no reason why your recovery 
room should not be planned with all types of personnel 
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in mind. Careful plotting of the role of each type can nurse in the recovery room. Recovery room personnel 


increase recovery-room service. should be specialized and should be a standard staff. 
MISS BELL: We find that the licensed practical nurse We have found that rotating nurses do not accept as 
can do much to relieve the burden of the registered full responsibility as the full-time staff. 


Timetable for a hypothetical case of cardiac arrest in the recovery room* 





TIME Recovery Room Recovery Room Recovery Surgeon Anesthetist Resident 
(Min.) Nurse No. 1 Supervisor or Room or Intern 
Head Nurse Nurse No. 2 





Notes patient not 
breathing (“pale 
asphyxia”), calls Calls surgeon and_ Starts 





supervisor, notes anesthetist, notes oxygen Confirms “cardiac 
absent pulse, brings time, elevates by mask arrest.” Prepares 
“cardiac arrest” foot of bed to open chest, per- 
tray to bedside forms thoracotomy, 
exposes heart Positive pressure Checks 
1 Assists surgeon Keeps written Brings which is in stand- oxygen by mask I. V. set 
record “cardiac still, starts cardiac 
1y% Obtains additional drug” tray massage Establishes effec- Starts 
clamps and Has patient placed to bedside tiveness of mas- _ transfusion 
instruments on “critical” list; Opens pericardium, sage by palpating “Pumps 
priest or chaplain finds ventricular peripheral pulse blood” 
2 Stands by to pre- notified Prepares fibrillation, 
pare any medication electrical massage continued Completely inflates 
surgeon may request Circulates defibrillator left lung 
for use Electrical shock, Alternates 
3 heart defibrillated; with surgeon 
normal beating in continuing 
4 Sets up closure tray resumed cardiac 
massage 
*This chart is reproduced with permission from Manual of Recovery Chest closed 


Care, edited by John M. Beal, M.D. New York: The Mac- 
millan Co. 1956. Page 95. 
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Q. Who should supervise the recovery room — the 
operating room supervisor or the supervisor of the 
surgical ward? 


MISS PRICKETT: Perhaps if a surgery is small, with 
only two rooms, the operating room supervisor can 
assume responsibility if she has enough help to sup- 
port her. The supervision may have to be shared, or 
perhaps there is a supervisor who would fit in very 
well with supervising the recovery room. It is difficult, 
however, to supervise two or three areas that are not 
physically close to each other. 


Q. Who should determine the time of release from the 
recovery room? 


DR. ADRIANI: Patients in the recovery room should 
have a release from the surgeon. In many institutions, 
the anesthesiologist decides when the patient shall 
leave. In our recovery room, we insist on a dual re- 
lease—from both surgeon and anesthesiologist. For 
instance, a patient with low spinal anesthesia might 
be released by the surgeon but the anesthesiologist 
might want him to stay, fearing a sudden drop in blood 
pressure if he is moved. 

Q. Are visitors allowed in the recovery room? 

MISS BELL: We do not allow visitors but do allow 
one family at a time to observe the patient through a 
small window from an observation unit. We also have 
a private room for patients who are likely to die. 
MISS LAIRD: We do not have visitors but do have a 
room for critically ill patients which is part of the 
suite but has an entrance from a small family room. 


Q. What is the function of the nurse anesthetist in 
the recovery room? 


DR. ADRIANI: We have nurse anesthetists assigned 
to the recovery room who assist in maintaining air- 
ways, doing aspirations, etc. and who instruct nursing 
personnel in the performance of these procedures. 


Care Essential in Moving Patient; 
Danger in Lowered Blood Volume 


Antibiotics May Mask Infection 
If Given to Clean Cases 


The postoperative patient needs constant watching. Any 
change in his condition should be reported promptly 
to the proper authorities. 


It is a disadvantage for the patient to be moved long 
distances immediately after surgery. He should be 
moved gently and not too often. A lowering of circulat- 
ing blood volume results in a drop in blood pressure 
with a fast pulse. The patient may become cold and 
cyanotic. If the condition persists, a progressive an- 
oxia results, with metabolic change and damage'to the 
body. “Blood loss should be replaced during surgery, and 
a large amount of blood may also be given in the re- 
covery room. 


Postoperative patients should be moved with the 
head down to prevent regurgitation of secretions into 
the lungs. After the blood pressure is stabilized, the 
patient may be moved often, and this is desirable as 
an aid to ventilation and stimulating circulation. 
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An accurate intake and output chart is essential. 
It is easier to keep a patient in electrolyte balance than 
to try,to correct an imbalance. 


Drains must be kept open and checked often. Some 
need frequent adjustment. The character and amount 
of drainage should be noted carefully. 


Antibiotics should not be given to clean cases because 
they will often mask infection. Patients on antibiotics 
may run a normal temperature curve until the anti- 
biotic is discontinued, and then the infection may flare 
up in the form of a large abscess which was actually 
formed early in the patient’s course. Antibiotics too 
often are used long after they are needed, and are often 
wasted. They may cause complications such as severe 
rash, fever, and diarrhea. 


Opiates should be given in physiologic doses and ac- 
cording to the patient’s weight. Too large doses can 
depress respiration and lead to pulmonary atelectasis. 


Anti-vomiting drugs have a place in treatment of 
the postoperative patient, but the gastric dilatation 
that may result from improper use can be disastrous. 
It is wiser to insert a Levine tube and apply good 
gastric suction to control vomiting. 


Tight dressings restrict movement of the patient, and 
if applied high on the abdomen, they restrict breathing. 
There is a growing tendency today to leave all wounds 
exposed to the air. Wounds are sealed off in a matter 
of minutes by serum, which dries and makes an efficient 
seal.—Isaac W. Kaplan, M.D., Clinical Professor of Sur- 


gery, Louisiana State University School of Medicine, 


New Orleans. 


Frequent Turning, BPR Needed 
After Urological Surgery 


Drainage Catheters Connected to Suction 
When Patient Is Settled in Bed 


A few days in bed preoperatively improves the cardiac 
and renal function of aged patients who are to undergo 
urological surgery. Postoperatively, the patient is 
placed in a warm bed as soon as possible. If recovering 
from spinal anesthesia, he is kept horizontal for at 
least six hours. 


He is turned from side to side frequently. Regular 
blood pressure readings are taken, and opiates are given 
as ordered. If.a prostatectomy pack is left in place, 
the nurse should remind the surgeon to remove it in two 
to four hours. If tension has been relieved, the nurse 
must watch for bleeding. 


The drainage catheters are connected to suction as 
soon as the patient is settled in bed. Suction drainage 
keeps the patient dry and provides good drainage and 
an accurate report of quantity. The drainage bottle 
should be kept uncovered for several days postoper- 
atively to detect any bleeding. 

Indwelling catheters are irrigated every 24 hours to 


prevent urate formation. If there is no return after 
125 cc. have been instilled, the doctor should be notified. 
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Information as to color, speed, or return, presence of 
clots, etc., in drainage material should be recorded care- 
fully.—Robert Briggs, R.N., Assistant Director, Nurs- 
ing Education, Alexian Brothers Hospital School of 
Nursing, Chicago. 


Prostatectomy Most Common 
Urological Surgery in Aged 
Catheters Should Be Irrigated Only 


When Necessary; Isotonic Solution Used 


Prostatectomy is the most common procedure in elderly 
patients having urological surgery. An internist should 
pass on the patient’s medical status before surgery. 
Plane films of the abdomen should be taken, and kidney 
function evaluated. If bladder function is poor, the 
bladder should be emptied slowly and a catheter left in 
place until kidney function is stabilized. 


Intravenous fluids are given, but oral intake should 
be encouraged. Sodium chloride should not be used un- 
less there is a definite need for salt. Antibiotics are 
given for existing infection. 


It is generally agreed that transurethral prostatec- 
tomy is safest. Hemostasis is accomplished in the op- 
erating room, and the patient should not go to the re- 
covery room with bloody urine. Packings which cause 
postoperative distress are avoided. A Foley catheter 
is inserted for drainage. 


Constant drainage catheters are frequently seen 


hanging from bedsides, with no obvious means of sup- 
port, or they may be on the floor or submerged in the 
drainage bottle itself. Catheters should be handled 
with care and contamination avoided. They should 
drain well but should only be irrigated when necessary. 
They are irrigated with isotonic solution, not tap water, 
because the infusion solution can actually be put into 
circulation as it passes over the raw surface of the 
prostate bed. 


Transfusions are given only when indicated. No 
saline is administered in the first 24 hours unless spe- 
cifically indicated. Early ambulation is encouraged. 


The suprapubic catheter is removed in three days; 
the urethral catheter, in seven or eight days. 


Patients are followed postoperatively for infection 
and strictures. They have pus in their urine for several 
weeks postoperatively, but it clears up in time.——Max 
M. Green, M.D., Clinical Assistant Professor of Urol- 
ogy, Louisiana State University School of Medicine, 
New Orleans. 


Psychological Care of Aged Patients 
After Intra-ocular Surgery Important 


Early Removal of Dressing 
Gives Patient Security 


Psychological care of aged patients who have had intra- 
ocular surgery cannot be underestimated. Patients 


should be helped to realize that a few restrictions will _ 
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be made on their activity; that they must keep their 
heads still, and must eliminate extra facial movements, 
and that the operation is less hazardous than the under- 
lying disease. 


Early removal or elimination of a dressing from the 
unoperated eye gives the patient more security, and 
early elevation of the head after surgery gives more 
comfort. 


Visitors and relatives should be warned against 
bumping the bed and should be reminded to identify 
themselves to the patient who has both eyes covered.— 
Margaret M. Strack, R.N., Instructor in Medical and 
Surgical Nursing, Mercy Hospital School of Nursing, 
New Orleans. 


Patients Need Reassurance of Ability 
After Fractures, Amputations 


Positions Must Be Watched Carefully 
To Avoid Flexion Contractures 


Older patients with amputations and fractures have a 
horror of being crippled and need reassurance of their 
continued ability to care for themselves. 


While confined to bed, these patients will often as- 
sume positions which while comfortable may result in 
contractures which are difficult to correct. Knee 
breaks in the bed are not allowed in these patients be- 
cause they too encourage flexion contractures. To pre- 





vent hip contractures in patients with leg amputations, 
the prone position should be encouraged. 


Skin of old patients is very susceptible to bruises 
and ulcerations. To prevent friction burns, patients 
should be moved with a soft pad placed behind the 
sacrum or moved as a unit with the draw sheet. 


When “dangling,” they need good support. Low 
beds are useful for patients who can help themselves. 
Wheel chairs are not advised for this group of patients 
because the patients are too limited in action. Rocking 
chairs are preferable because they encourage motion.— 
Margaret C. Winters, R.N., Instructor in Nursing, Van- 
derbilt University School of Nursing, Nashville, Tenn. 


Bullying, Kidding Best Methods 
For Handling Aged Patients 


Because Colostomies Are Disaster to Patients, 
Nurse Should Avoid Expressing Aversion 


The common denominator of aged patients undergoing 
surgery is inflexibility of mind and body. Certain fears 
and eccentricities are imbedded—the fear of helpless- 
ness, of the dangers of surgery, of cancer, of blood clots. 


Old patients are obsessed with ideas of bowel func- 
tion; they complain of sleeplessness and are easily dis- 
couraged. Their eating habits become peculiar. They 
are subject to pneumonia, thrombosis, and bed sores. 


Many of their problems can be controlled only by 
the nurse—for instance, by frequent turning in bed and 
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encouragement of deep breathing. Old patients are 
handled best by bullying and kidding. Barbiturates 
and sympathy are the worst things you can give them. 


Old patients should be gotten out of bed early, but 
the nurse should realize that the patient had limited 
capacity for exercise before surgery which would hardly 
have been increased by surgery. Exercises done in bed 
are helpful. 


Colostomies represent disaster to the older person. 
The nurse should avoid expressing any aversion and 
should reassure the patient that even though an early 
colostomy is messy, it is eventually easy to care for. 


Narcotics and hypnotics are poorly tolerated and 
should be used sparingly.—James D. Rives, M.D., Pro- 
fessor and Head, Department of Surgery, Louisiana 
State University School of Medicine, New Orleans. 


room care would have relieved ward nurses of 
the duty of special care during the busiest hours; 
that recovery room care was indicated in a high 
percentage of cases in which certain anesthetics 
were used, and that the need for such care seemed 
to increase in proportion to the amount of pre- 
operative sedation given. 


Baird, J. W. “Immediate Postoperative Emergencies.” 
Minn. Med. 35:738, August ’52. 


Mechanisms of postoperative complications of sur- 
gical shock, cardiac and respiratory failure are 
described and technics of immediate treatment 
are outlined. The absolute need for competent 
treatment of these complications in a well-staffed 
and well-equipped recovery room is emphasized. 
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a Recovery Room for Adequate Postoperative Care.” 
Hospitals 23:35-38, Aug. ’49. 


Sadove, M. S., et al. “An Ideal Recovery Room.” Mod. 
Hosp. 76:88-96, Jan. ’51. 


















Hebert, C. L. and Massengill, G. K. “The Postoperative- 
Postanesthesia Recovery Ward.” Bull. Richmond County 
Med. Soc. 7:19, Feb. ’49. 


postanesthesia period. The requisites and advan- 
tages of a postanesthesia room are discussed, and 
also the most common postoperative complications 
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Three articles dealing with design, layout, and 
plans. 


Anderson, Charles D. “Supervised Emergence of the 
Anesthetized Patient.” Anesthesiology 12:604, Sept. ’51. 


In addition to making suggestions for layout of a 
recovery room and including suggested floor plans, 
the author emphasizes the importance of teaching 
the recovery room nurse how to maintain an air- 
way in an unconscious patient, how to remove 
secretions, and how to maintain adequate oxygena- 
tion of the patient. He discusses the complications 
of shock and hemorrhage and the use of fluid 
therapy. Nurses must be alert and familiar with 
the various phases of recovery, so that patients 
can be protected from injury during the excite- 
ment phase. The postanesthesia unit offers at a 
small cost a higher standard of medical practice 
and immediate treatment of complications. 


and their prevention. In a study to determine the 
economical feasibility of a postanesthesia recovery 
room, one hospital, using cost accounting, found 
revenue from the recovery room and revenue from 
the same space when used for bed patients (100 
percent occupancy) approximately the same. 


Bigelow, Leah, R. N. “Preoperative and Postoperative 
Nursing Care.” ibid. Page 47. 


The nurse’s responsibilities in the recovery room 
include preparation of the unit to receive the 
patient, protecting him from injury while he is 
unconscious, and using her nursing skills to pre- 
vent complications. The patient’s position post- 
operatively is important and depends upon the 
type of surgery done and the physician’s orders. 
Accurate observation of the patient’s vital signs 
at regular intervals is imperative. Her energies 
are directed to maintaining the comfort and well- 
being of the patient. 


Lowenthal, P. J. and Russell, A. S. “Recovery Room: 
Life-Saving and Economical.” Anesthesiology 12:470, 
July 51. . 


The authors quote a study of 307,deaths related to 
anesthesia, 63 percent of which occurred as a result 
of inadequate nursing care coupled with respira- 
tory obstruction. All occurred in the immediate 


Hebert, Clarence L. “The Role of the Anesthesiologist 
in Patient Care During the Immediate Postanesthesia- 
Postoperative Period.” Current Researches in Anesthe- 
sia and Analgesia 32:250, 1953. 


The role of the anesthesiologist in the specialized 
care of the patient during the postanesthesia-post- 
operative period is an important one, and the mere 
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existence of a recovery room does not lessen his 
responsibility. 


Careful management during anesthesia can prevent 
many serious postoperative complications. Proper 
moving of the anesthetized patient is an essential 
factor in safe handling. The quality of immediate 
postanesthesia and postoperative care depends on 
the training and the experience of hospital per- 
sonnel assigned to the recovery room. The anes- 








thesiologist can do much to teach personnel in the 
recovery room about proper positioning of the 
patient, surgical observation, fluid therapy, and 
inhalation therapy. 


Situations requiring the assistance of the anesthe- 
siologist are hypotension, shock, and respiratory 
complications. The anesthesiologist is also re- 
sponsible for prescribing for measures to control 
pain, delirium, and restlessness. 


Ethylene Oxide Sterilization Practicable for Hospitals 


By Carl W. Walter, M.D., Richard D. Castle, B.S., 


and Robert L. 


@ Ethylene oxide has been used extensively in com- 
merce and industry for the disinfection and disinfes- 
tation of materials destroyed by heat or moisture. 
Many instruments and supplies used in hospital prac- 
tice are processed by ineffective expedient technics be- 
cause the ethylene oxide process has not been perfected 





*Dr. Walter is associate clinical professor of surgery, Harvard Med- 
ical School, Boston. Mr. Castle is chief engineer, Wilmot Castle Co., 
Rochester, N. Y., and Mr. MacDonald is in the company’s Steroxide 
research department. 


MacDonald, B.S.* 


for random application, nor has equipment been engi- 
neered that is practicable in the hospital situation. 


Refinement of instrumentation, introduction of bio- 
mechanical apparatus, and increasing use of alloplastic 
materials create a need for nondestructive preoperative 
sterilization. The growing hazard of environmental 
sepsis due to antibiotic-resistant organisms requires an 
economical means for terminal sterilization of all bed- 
ding. Ethylene oxide is practicable for these purposes. 


Ethylene oxide (C:H,O) is a cyclic ether, the sim- 
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plest of the epoxy compounds in which two carbon 
atoms are linked together in a three-membered ring. 
Ethylene oxide can be handled safely if the following 
principles are recognized: 


(1) It is a flammable liquid (boiling point 51° F.) 
easily ignited with a flash point less than 0° F. 


(2) Its vapor decomposes violently when exposed to 
certain temperatures and pressures. 


(3) It is moderately toxic—the vapor must not be 
inhaled. 


(4) It is very reactive chemically. 


Liquid ethylene oxide is difficult to detonate; the 
vapor explodes when exposed to the usual ignitors. If 
heated to 1059° F., it will decompose in the absence of 
oxygen with detonating violence. 


Ethylene oxide in the air irritates the eyes and nose. 
Exposure to low concentrates may result in delayed 
nausea and vomiting; high concentrations produce pul- 
monary edema. Permissible concentration for pro- 
longed exposure is 100 p.p.m. Ethylene oxide does not 
accumulate in the body; hence, chronic poisoning does 
not occur. The liquid produces burns of the eyes and 
skin. 


The fire hazards of using ethylene oxide as a micro- 
bicide are readily avoided by inerting the gas with 
earbon dioxide. Concentrations of ethylene oxide up 
to 20 percent in the latter lie outside the flammable 








range. Automation of the sterilizing cycle further re- 
duces the hazard, eliminates the toxicity, and assures 
routinely effective microbicidal action. 


The lethal action of ethylene oxide depends upon 
the interplay of five factors. First, the gas must con- 
tact the bacteria. Because the gas diffuses unpre- 
dictably, the air is initially evacuated from the ster- 
ilizer chamber and its load so that it can be replaced 
by the inerted ethylene oxide vapor. 


Before this is done, distilled water is vaporized and 
permitted to permeate the load to provide a relative 
humidity of 25 to 50 percent—the second factor. Dur- 
ing these steps, the chamber temperature is raised to 
accelerate the sterilizing action. 


Temperatures ranging from 100° F. to 140° F. are 
a practicable third factor. The inerted ethylene oxide 
gas is then admitted. 


A concentration of 760 mgm./L, is the fourth factor. 
The final factor is the exposure required under the 
conditions established within the load. This varies with 
the temperature, as can be determined from Figure 1. 


This process is accomplished automatically in a new 
sterilizer.** The proper quantity of ethylene oxide for 
individual sterilizer loads is supplied in cylinders. A 
typical automatic cycle for hospital use runs as follows: 


(1) The sterilizer is loaded with the temperature 





**Sterox-O-Matic gas sterilizer, Wilmot Castle Co. 
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Figure |. Bactericidal Factors of Ethylene Oxide. 


set for 140° F. and the exposure for three hours. 


(2) An initial vacuum of 27 inches of mercury is 
drawn by an electric vane-type vacuum pump. 


(3) Distilled water is aspirated from a bottle con- 
taining a quantity determined by the volume of the 
chamber (1.2 ml./cu. ft.). 


(4) A 10-minute period elapses while the water va- 
por permeates the load. 


(5) Gas is admitted to the chamber from a cylinder 
containing 0.21 pounds of inerted ethylene oxide per 
cubic foot of sterilizer chamber. The chamber pressure 
reaches 25.7 psia. 


(6) The sterilizing cycle is timed for three hours. 


(7) The residual ethylene oxide is evacuated by 
drawing a 27-inch vacuum. 


(8) Air, sterilized by filtration and exposure to 
ultraviolet radiation, is admitted to relieve the vacuum. 


This technic permits hospitals to utilize the micro- 
bicidal properties of ethylene oxide routinely, safely, 
and conveniently for the sterilization of instruments 
and supplies deteriorated by steam. 


Telescopic instruments, electric cords, rubber goods, 
thermoplastic materials, paper-wrapped packages, pow- 
ders, mattresses, pillows, blankets, clothing, and shoes 
are examples of articles that can be advantageously 
sterilized by this method. The process deodorizes and 
leaves the articles free of residual chemical. 
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Figure I1. Ethylene oxide sterilizer designed for use in hospitals. Automation provides 

simplicity, safety and reliability in routine use. The sterilizer is self-contained, requiring | 
only a 20-ampere electric supply and a vent to outdoors. The control panel is at the top | 
next to a dual recorder for pressure and temperature. The glass jar below the controls con- © 
tains the water for humidification. The box beneath the recorder is the safety interlock be- | 
tween the door and the control. The single-shot cylinder of inerted ethylene oxide is seen | 
screwed into the socket at the lower left. The circular air intake filter is located at the | 
lower right above a storage compartment for the Steroxcide® gas cylinders. 






Ethylene-Oxide Sterilization in Ophthalmology" 


By R. A. Skeehan, Jr., Lt. Col. (MC), 


J. H. King, Jr., M.D., and Saul Kaye, A.B.** 


Sterilization of ophthalmic instruments and equipment 
is a major concern in the daily practice of ophthal- 
mology. For sharp instruments, various solutions 
such as benzalkonium chloride and Bard-Parker Formal- 
dehyde Germicide solution have been utilized. Other 
instruments are autoclaved or subjected to high-pres- 
sure steam in order to be rendered sterile. Ultra- 
violet irradiation of various instruments is of question- 
able efficacy. 


Rendering sterile an entire hand slitlamp, a metal 
locator probe (Berman) and cord, a giantscope, or an 
ophthalmoscope by heat or soaking would certainly 


*Reprinted with permission from the Am. J. Ophth. 42:424-30 
(September, 1956). The article was from the ophthalmology serv- 
ice, Walter Reed Army Hospital, and the ocular research unit, 
alter Reed Army Medical Center, Washington, D.C 
**At the time the article was published, Lt. Col. tue was at 
the ophthalmology service, Walter Reed Army Hospital; Dr. King 
was chief, _soneaenay. Washington Clinic, and clinical associate 
ht y., Georgetown University Medical School; 
and Mr. Kase was with the U.S. Army Chemical Corps, Camp 
Detrick, Md. 





damage or destroy these items. An ideal sterilizing 
agent for such items would be a noncorrosive and non- 
damaging gas which would diffuse through all types 
of porous substances, which could easily be removed 
by simple aeration following treatment, and which 
could effectively destroy all forms of micro-organisms 
at ordinary temperatures. In addition, other desirable 
features would include rapid action, low toxicity to 
human beings, non-inflammability, ease of handling 
and storage, and ready availability.’ 


When the sterilizing properties and desirable char- 
acteristics of gaseous ethylene oxide became known, 
studies were begun to determine if there was a prac- 
tical method of employing this type of sterilization 
in ophthalmologic practice. 


Ethylene oxide (also known as 1, 2-epoxyethane and 
oxirane) is the simplest of the epoxy compounds, which 
are molecules containing two carbon atoms and an 
oxygen atom linked together in a three-membered ring. 
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Such compounds are very reactive. 


The chemical structure of ethylene oxide is 
CH; = CHs. 
\o7 

Ethylene oxide has a specific gravity of 0.8838 10/4 
C. It boils at 10.8° C., and freezes at —111.3° C. It 
is a gas at ordinary temperatures and pressures, but 
is easily liquefied. It is soluble in all proportions in 
water, alcohol, and ether. The gas has a rather pleas- 
ant ethereal odor. It is highly flammable, and the 


vapors form an explosive mixture with air in all pro- 
portions from three to 100 percent by volume. 


This explosive danger is eliminated, however, when 
the gas is mixed with more than 7.15 times its volume 
of carbon dioxide. A commercial product is manufac- 
tured (Carboxide®)f consisting of 10% ethylene oxide 
and 90% carbon dioxide. This combination can be 
mixed with air in any proportion without forming an 
explosive mixture. 


Carboxide is available in large gas cylinders con- 
taining either 30 or 60 pounds of gas under about 800 
pounds per square inch pressure. Use of this mixture 
in a sterilizing chamber requires an expansion cham- 
ber to avoid fractionation of the mixture and to reduce 
the pressure to about 80 pounds per square inch, after 
which it can be admitted to the sterilizer.t 


tCarboxide, product of Carbide and Carbon Chemicals Corporation, 
Passaic, New Jersey. 


tAmerican Sterilizer Co., Erie, Pa. 






It is possible to admit short bursts of Carboxide di- 
rectly into the sterilizer, but control is difficult, the 
valves may freeze, and the proportions of carbon di- 
oxide and ethylene oxide are not uniform (Fig. 1). For 
the purposes for which this gas was to be used in 
ophthalmology, such an apparatus would be too bulky 
and expensive. 


It was found that the Army Chemical Corps was 
using a new and more convenient method of gaseous 
ethylene oxide sterilization. The ethylene oxide was 
mixed with dichlorodifluoromethane (Freon-12) instead 
of with carbon dioxide, there being 18.75% ethylene 
oxide and 81.25% dichlorodifluoromethane in a 12- 
ounce sealed can under about 55 pounds per square 


Fig. | Carboxide sterilizing apparatus. 
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inch pressure. The can thus contains about 75 cc. of 
ethylene oxide in the liquid state.*** 


The contents of the can are easily admitted to the 
sterilizer by means of a needle valve§ to which the 
can is screwed, top down, to permit flow of all liquid 
into the inlet port. The liquid mixture immediately 
expands to a gaseous form on entering the tubing to 
the inlet port of the sterilizing chamber. No previous 
exhaustion of air is necessary. 


An old or discarded small steam sterilizer can be 
easily modified so that the vapor enters through the 
former condensate return line (Fig. 2). A short length 
of pipe with a valve is also fixed to the entrance port. 
The former steam inlet line is fitted with a pipe and 
valve for exhaust. A safety valve adjusted to 22 
pounds per square inch, and a pressure gauge for 
measuring positive and negative pressures, complete 
the attachments to the sterilizer (Fig. 3). 


A vacuum pump can be used on the rear outlet pipe 
to wash the contents of the chamber with sterile air 
admitted through a filter attached to the side pipe of 
the entrance port. However, it has not been found 
necessary to aerate the materials which have been 
sterilized. Instruments are double-wrapped in linen, 
and about 30 minutes’ exposure to room atmosphere 
suffices to rid the materials of all discernible traces 


***These cans are available from American Sterilizer Co. under the 
name of “Cry-Oxcide.” 


§Can-O-Gas valve manufactured by the Virginia Smelting Co., West 
Norfolk, Va. 





Fig. 2 Modified steam sterilizer. 





of ethylene oxide. There is no difficulty in maintain- 
ing proper concentration of ethylene oxide, since the 
entire contents of the can are used during each run. 
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PROCEDURE 


The experiments were performed at room tempera- 
ture and at relative humidities of from 20 to 35 per- 
cent. Moisture is necessary for ethylene oxide to exert 
its sterilizing action." The pressure within the cham- 
ber rises to about 22 pounds per square inch. After 
a period of 12 hours, the pressure has dropped to about 
10 pounds per square inch, indicating that the gas 
slowly escapes even from a well sealed chamber. Ex- 
periments were conducted using Pseudomonas aeru- 
ginosa, a very common contaminant, and spores of 
Bacillus globigii. The latter are among the most re- 
sistant micro-organisms known. Six-hour exposures 
were carried out at first. 


Controls were run simultaneously on contaminated 
cardboard spatulas, cellophane disposable eyedroppers, 
and glass and metal not exposed to ethylene oxide 
vapors. These demonstrated that sufficient organisms 
survived the six-hour period at normal room tempera- 
ture and humidity to rule out the possibility of nega- 
tive cultures due to spontaneous death of all organisms 
(Tables 1 and 2). The quantity of micro-organisms 
placed on each test site was equal to or greater than 
that found after direct contact with a frankly purulent 
lesion. 


Relatively inaccessible areas on various ophthalmic 
instruments were chosen as test sites for contamination 
by Bacillus globigii and Pseudomonas aeruginosa. In 
order to be certain that a significant number of organ- 
isms were implanted on each area, a duplicate test 


site was contaminated in each area and, after drying, 
sterile swabs were rubbed over these latter sites and 
the swabs broken off into tubes of sterile nutrient 
broth. In every case there was growth, thus indicating 
that the instruments were actually contaminated. 


The various items, double-wrapped in Kraft paper, 
were then exposed to ethylene oxide vapor in the con- 
centration of 1.25 ml. per liter for six hours. At the 
end of that time each of the original sites was swabbed 


Fig. 3 Freon-ethylene oxide sterilizing apparatus. 
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TABLE 1 


Death Rate in Six Hours of Ps. Aeruginosa and B. Globigii Spores on 
Articles Not Exposed to Ethylene Oxide 





Immediately after Contamination Six Hours after Contamination 





Type of Article 








Total B. globigii —‘ Total Ps. ‘Total B. globigii Total Ps. 
Recovered Recovered Recovered Recovered 
Spatula 7,600 31,500 4,750 35 
Eyedropper 1,610 364,000 1,110 2,800 
TABLE 2 


Death Rate in Six Hours of Ps. Aeruginosa and B. Globigii Spores on 
Surfaces Not Exposed to Ethylene Oxide 























Immediately after Contamination Six Hours after Contamination 
Surface Total B. globigii Total Ps. Total B. globigii ‘Total Ps. 
Recovered Recovered Recovered Recovered 
Glass 5,750 1,200,000 7,110 7,000 
Metal 2,465 700,000 2,395 1,760 
as above. Tables 3 and 4 show the results of six-hour phane disposable eyedroppers and paper spatulas 
exposure to ethylene oxide vapor. In no case was packed in cardboard boxes. These droppers and spatulas 


are used routinely in our clinic to apply solutions and 
ointments to individual eyes and to prevent contamina- 
Further studies were made with contaminated cello- tion of various medications as demonstrated by King.® 


there a positive growth on plates or in nutrient broth. 
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Some boxes were sealed in ceilophane and some were 
left unwrapped. In both cases, there was complete 
sterilization (Table 5). 


Many other trials were made in order to double-check 
the results and to determine the minimum time neces- 
sary for complete sterilization at room temperature. 
Pseudomonas aeruginosa, Bacillus globigii, and Bacil- 
lus subtilis were used as test organisms. It was found 
that exposure to the ethylene oxide-dichlorodifluoro- 
methane mixture for less than two hours and 15 minutes 





always resulted in incomplete sterilization, but that 
exposure for three hours always resulted in negative 
cultures. In most cases, two and a half hours would 
render the test objects sterile. 


Separate investigations had shown that by increas- 
ing the temperature of the sterilizing chamber by 10° 
C. the exposure time was halved. Also, doubling the 
concentration of the ethylene oxide doubled the effec- 
tiveness. 


TABLE 3 


The Sterilization of Ophthalmic Instruments by Exposure to Ethylene 
Oxide Vapor: Test Organism B. Globigii Spores 
(1.25 ml./liter for six hours) 





After Exposure to 
Ethylene Oxide 


Before Exposure to 
Ethylene Oxide 
































Medians — Total B. globigii Total B. globigii 
Recovered Recovered 
Ophthalmoscope Body 4,200 0 £ 
Cautery Plastic 1480 0 . 
Scissors Center r. “Sy RS ON) OSes or a 
Loupe Lens * a Meee eyty  sondicte 
Magnet Cord eae 2,240 0 Tee 
Magnet Tip Boe 1,410 0 ae 
Locator, Berman Plastic tip exterior 0 Ye 
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TABLE 4 


The Sterilization of Ophthalmic Instruments by Exposure to Ethylene 
Oxide Vapor: Test Organism Ps. Aeruginosa 
(1.25 ml./liter for six hours) 





Before Exposure to After Exposure to 
Ethylene Oxide Ethylene Oxide 
































Instrument Site 
Total Ps. Total Ps. 
Recovered Recovered 
Ophthalmoscope Body 98,000 0 
: Cautery Terminals 790 0 
Scalpel Blade 162,000 0 
Tonometer On shaft, slipping back into base 30,000 0 
Loupe Lens 168,000 0 
Magnet Body 136,000 0 
Locator, Berman Tip, covered by plastic tip 700,000 0 





In order to provide a wide margin of safety our items 
are exposed to the ethylene oxide vapor in the sterilizing 
chamber for four hours. Table 6 shows the results on 
culturing test sites on metallic surfaces at 70° F. (25° 
C.) after two- and four-hour exposures compared to 
exactly similar sites not.so exposed and used as con- 
trols. Controls in all experiments were always posi- 
tive. Fourteen test sites, using seven organisms for 
each of the three exposure periods, show that sterility 


is assured after four-hour contact with ethylene oxide 
vapor. 


In our operating room we have sterilized and used 
the following instruments: hand magnet, loupes, binocu- 
lar microscope, hand slitlamp, the Berman locator probe, 
transformers, hand battery cautery (Hildreth), kera- 
tomes, scissors, and other sharp instruments, ophthal- 
moscopes and giantscopes, and tonometers. There is 
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no physical change in the various items exposed to the 
gas. Heat, for example, will eventually discolor and 
crack plastic parts, but there is no change in the ap- 
pearance or usefulness of plastic items after multiple 
exposures to ethylene oxide. 


No additional cleansing, rinsing, or neutralizing of 





but it is sufficiently irritating to give warning of its 
presence. Reported cases list headaches, nausea and 
vomiting, and respiratory irritation as symptoms, but 
no permanent ill effects occurred.‘ In the small amounts 
used in a 35- or a 60-liter capacity sterilizer, the prob- 
ability of untoward reaction in human beings exposed 










to exhausting gas is remote, but, as a precaution, the 


the sterilizing agent from the instruments is necessary. 
outlet pipe should be led outside the building. 


Consequently, there is no danger that an irritating 
chemical might be introduced intraocularly or topically 


e : Cases of accidental blistering of the skin due to 
by means of a surgical instrument. 


exposure to ethylene oxide vapor have occurred. While 
the liquid when spilled on the skin evaporates rapidly 
and without causing damage, burns occurred when rub- 
ber shoes and rubber gloves were worn by laboratory 
workers immediately after they had been sterilized by 





TOXICITY 

The toxic limits of ethylene oxide for human beings 
are about the same as those for ammonia.’ In low 
concentrations the gas does not possess a distinct odor, 




















7 TABLE 5 
] Sterilization of Articles Contaminated with B. Globigii Spores or Ps. 
° Aeruginosa by Exposure to Ethylene Oxide Vapor 
a (1.25 ml./liter for six hours) 
. ] B. globigii Ps. aeruginosa 
Type of article Total Nutrient Total Nutrient 
- Organisms Broth Organisms Broth 
Recovered Recovered 
" Spatula 0 No growth 0 No growth 
x ] Eyedropper in unsealed box 0 No growth 0 No growth 
) 
Eyedropper in cellophane-sealed box 0 No growth 0 No growth 





TABLE 6 


Sterilization of Contaminated Metallic Surfaces by Ethylene Oxide Vapor 
(1.25 ce. per liter at 70° F.) 





Organism 


Alpha streptococcus 
Staph. aureus 
Escherichia coli 


Aerobacter aerogenes 


Ps. aeruginosa 


Proteus vulgaris 


Pneumococci 


No Exposure - 2 Hr. Exposure 4 Hr. Exposure 











Growth Growth Growth 


24 hr. 
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48 hr. 24 hr. 24 hr. 48 hr. 
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ethylene oxide vapor. Apparently the vapor had dis- 
solved in the rubber and diffused out against the skin. 
Plastics in general share this property of dissolving 
this gas. No such incidents have occurred with similar 
articles of clothing which were aired before being worn. 





—STERILIZING OF LIQUIDS 


Use of ethylene oxide to sterilize liquids, including 
ophthalmic solutions, is impractical at the present. A 
sufficient amount of the liquid ethylene oxide must be 
added to a given solution to bring the concentration to 
one percent. The container is then stoppered and let 
stand for six hours or longer. After that time the 
solution must be exposed to air to allow the gas to 
evaporate. To hasten this process, the open container 
should be heated to 60° C., and a 25 pounds per square 
inch vacuum drawn for one minute. 


Studies have not been carried out to determine if 
there is a chemical reaction between the ethylene oxide 
and the solution being sterilized. The medication can- 
not be used clinically until all the ethylene oxide has 
evaporated. Thus there is no continuing inhibition of 
contamination with micro-organisms. There is a pH 
change which must be moderated by various buffers. 
Dry streptomycin calcium chloride salt loses 35 percent 
of its potency when treated with ethylene oxide vapor. 
Penicillin in the dry powdered form showed no diminu- 
tion of potency.’ For sterilizing liquids, it is consider- 


ably more simple to employ either a Selas porcelain 
filter or a membrane filter.* 





—— SUMMARY 


Ethylene oxide vapor is an effective sterilizing agent 
against both bacteria and at least the larger viruses. 
Packaged in a convenient 12-ounce can containing about 
80% dichlorodifluoromethane, the ethylene oxide is 
easily admitted to an ordinary small steam sterilizer 
which requires only simple modifications for this pur- 
pose. A four-hour exposure to ethylene oxide vapor at 
room temperature killed all organisms tested. Toxicity 
is a negligible factor in the amounts used here. Bulky 
items and instruments which are harmed by heat or 
soaking can be rendered sterile with no damage what- 
soever. Plastic, rubber, leather, electrical equipment, 
wood, and paper are not harmed by this method of 
sterilization with ethylene oxide vapor. 


*Millipore Filter Co., Watertown, Mass. 
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SELECTED BIBLIOGRAPHY 


Sterility Testing 


Bryce, D. Maxwell: “Tests for the Sterility of Pharma- 
ceutical Preparations. The Design and Interpretation of 
Sterility Tests.” J. Pharm. and Pharmacol. 8:561, 1956. 


The concept of a “sterile” article being entirely 
free of living organisms of all types is unrealistic 
because of impossibilities in experimental verifica- 
tion. Absolute sterility is only a probability, and 
the designation “sterile” is an arbitrary term of- 
ficially restricted in use. 


Sterility testing is done to determine what or- 
ganisms are present. Since it is impossible to test 
for the whole range of organisms, it is impossible 
to say with certainty that an object is “sterile.” 
The sterility test is but a test for certain con- 
taminants. 


Testing for sterility is a highly exacting technic 
and should be undertaken only by personnel with 
rigid training and vast experience. It must be 
done under near ideal conditions, to protect the 
patient and to avoid undue waste. Pitfalls in sterili- 
ty testing include a precontaminated culture medi- 
um, contamination introduced during testing, and, 
in testing dressings for sterility, inadvertent con- 
tamination (as high as 0.2%) with air-borne bac- 
teria. Bacteriologists must be sensitive to this 


possibility before rejecting material that may have 
been initially sterile. 


When no visible growth appears within an ar- 
bitrary period of time, it is assumed that the 
article being tested is sterile, but this assumption 
too may be fallacious, because if optimum condi- 
tions are not provided, certain bacteria will not 
grow. Moreover, heat-damaged spores are known 
to take from five to 18 months to produce a growth. 


Soil samples containing the more resistant spores 
should be located strategically throughout a load. 
B. subtilis has been suggested as a suitable or- 
ganism for sterility testing, but caution is indicated 
because certain cultures of the organism have 
varied widely in their heat resistance. All cases 
of doubtful growth should be resolved by micro- 
scopic study, since subculturing is often unsuccess- 
ful. 


A technic which should be more widely used is 
that of testing sterilizer function with packets of 
garden soil located where steam penetration is likely 
to be poor or where air layering is a possibility. 


Statistical evidence is given to illustrate the in- 
ability to detect low levels of contamination. 


Bowie, J. H.: Letter to the editor. Brit. M. J. 1:350, 
Feb. 5, 1955. 


The writer presents an analysis of the results of 
two years of inspecting sterilizing equipment in 45 
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surgeries. Sixty-four dressing sterilizers were de- 
scribed as follows: 


5 (eight percent) were above reasonable criti- 
cism 

41 (63 percent) had no automatic air and con- 
densate discharge from the floor of the cham- 
ber 


11 (17 percent) carried increased pressure in 
the jacket sufficient to cause superheating 


55 (85 percent) had no thermometers 


40 (63 percent) had steam introduced at the bot- 
tom of the chamber 


11 (17 percent) had a connection between the 
floor of the chamber and the main water supply 
of the hospital 


3 (four percent) had a connection between the 
chamber and underground drains (no air 
break) 


2 (three percent) had connections between the 
underground drains and the main water supply 
of the hospital via the chamber. 


Examination of 26 laboratory autoclaves re- 
vealed only one able to withstand searching criti- 
cism. Thirty-two dry-heat ovens were found with- 
out fans or blowers. 


Howie, J. W., and Timbury, M. C.: “Laboratory Tests 
of Operating Theatre Sterilizers.” Lancet 2:699, Sept. 
29, 1956. 





Good testing of operating-room sterilizers depends 
upon co-ordination of the knowledge of the engi- 
neer, the nurse, and the bacteriologist. A prelimi- 
nary inspection and check should be made by the 
engineer, accompanied by the bacteriologist, before 
any bacteriological studies are done. 


Defects common to many sterilizers include faulty 
plumbing, lack of thermometers, and fouled filters. 
Operation of the sterilizer should be discussed 
with the nurses and surgeons. 


Bacteriological testing based on the use of highly 
resistant spores may be impractical because of the 
variations in heat sensitivity of spore cultures and 
spore suspension. Ordinary hospital dust usually 
provides resistant spores which reflect more ac- 
curately the sterilizing problems. The vagaries in 
behavior of temperature indicators preclude their 
being reliable aids. 


The authors urge the abandonment of dressing 
drums, which invite overloading and interfere with 
steam penetration, and make a plea for better un- 
derstanding of sterilization technics by surgeons 
and bacteriologists. 


Sykes, G.: “The Technique of Sterility Testing.” J. 
Pharm. and Pharmacol. 8:573, 1956. 
Various technics of sterility testing are outlined in 
detail. 


Garrod, Lawrence P.: “Sterilization Methods”—corre- 
spondence. Brit. M. J. 1:350, Feb. 5, 1955. 


The writer suggests more critical definition of steri- 
lization and disinfection in relation to bedpan hand- 
ling. He points out that the only bacteria to be 
considered are those causing intestinal or septic 
conditions, and that they can be destroyed by expo- 
sure to steam. 


The cleaning equipment in use in his hospital 
automatically exposes a bedpan to cold water, hot 
water, and steam for 30 seconds. Bacteriological 
tests of dried films of pus or feces showed that all 
vegetative bacteria were destroyed, but spores were 
not. The author states that it is seldom that the 
presence of bacterial spores in a bedpan can be of 
any significance to the user’s health. 


Darmady, E. M., and Brock, R. B.: 


ber, 1954. 


Two gas ovens, four electric ovens without fans, 
and two electric ovens with fans were tested under 
conditions of actual use to determine their efficiency 
and safety for sterilizing supplies for patient care. 


From a wide range of possible sterilizing tem- 
peratures suggested in the literature, the authors 
chose exposure to 160° C. for one hour and used 
clean, dry syringes for the study. Only sterilizer 
models in common use were tested. 


Constant thermocouple temperature indicators 
were used, with 10 or more leads in each experi- 


“Temperature 
Levels in Hot Air Ovens.” J. Clin. Path. 7:290, Novem- 


ment. These were connected to syringes in two 
tightly packed baskets and two loosely packed 
baskets, which were placed on the top and bottom 
shelves of the sterilizer. 


When tested empty, all the ovens except one gas 
model and one electric model conformed to stated 
performance, plus or minus three degrees. When 
tested with a load, however, the ovens performed 
quite differently. In the two gas ovens, wide vari- 
ations in temperatures were immediately obvious— 
the bottom shelf being colder than the top. Syringes 
at the back of these ovens were consistently over- 
heated, and wide variations were common between 
the oven temperature, as recorded on a specially 
calibrated thermometer positioned according to the 
manufacturer’s instructions, and the actual meas- 
ured temperature of the syringes. 


The greatest disadvantage in using the electric 
ovens without fans was the prolonged time neces- 
sary for the syringes to come to sterilizing tempera- 
ture. Even in the electric ovens with fans, tightly 
packed syringes were slow in coming up to steri- 
lizing temperature. 


The effects of loading a hot oven were studied. 
Ovens were allowed to heat to 160° C., and then 
were opened and loaded with syringes. These sy- 
ringes appeared to take up the heat more evenly 
and quickly than did syringes loaded into a cold 
oven. The uptake of heat was best in electric ovens 
with fans. 








ae | 


* 


3 


a 


ee I ee I cee I ee OO es I ee I ce A ce A 


+ 










Hot-air ovens, except those with fans, do not load takes up heat rapidly and equally from the 
offer even heating nor accurately recorded heating time the oven comes to temperature, and the vari- 
of items being sterilized. Overloading apparently 
interferes with heat distribution in any type of 
oven. The fan oven is recommended because the is less than 10 degrees. 
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Care of Surgical Instruments 


By George Ahearn* 


, @ Surgical instruments, no matter how excellent when Rust in the box lock not only interferes with sterili- 
new, will not continue to work properly unless they zation but actually impedes the action of the instru- 
are well cared for. If neglected, they decrease in ef- ment in the surgeon’s hand. It also weakens the lock 
ficiency to a point where they become a luxury few enough to allow a fracture under conditions of ordi- 
hospitals can afford. nary use. 


Rusting is almost entirely avoidable but is dependent 
on the manufacturing process. The manufacturer who 
employs a temporary pin in the box lock to hold the 
forceps in perfect alignment during manufacture ren- 
ders a real service, because as the temporary pin is 
removed the entire lock is exposed, and there are no 
nooks or crevices to accumulate dirt and blood. 


Too often, unskilled personnel are entrusted with the 
cleaning of instruments. It is in the cleaning that an 
instrument is subjected to most abuse. Many parts of 
instruments cannot be cleaned manually. These instru- 
ments should be soaked in a detergent solution. The 
cleaning agent chosen should be corrosion-inhibited 


and should not leave a residual film on the instru- } : ; 
ments. The question of oiling instruments remains a con- 


troversial one. It is true that an instrument made of 
good stainless steel, in which a temporary pin has 
*Mr. Ahearn is a Midwest representative of Edward Weck & Co. been used in the manufacture of the box lock and the 
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metal itself passivated, seldom gives trouble. In actual 
practice, however, instruments do become stiff. 


If the proper oil is used, many of the original ob- 
jections to oiling instruments are overcome. A highly 
volatile oil should be used which is sufficiently light to 
penetrate the grain of the steel and not form a film 
which will harbor dangerous bacteria. A volatile oil 
is chosen so that the excess will vaporize quickly when 
exposed to the heat of the sterilizer. 


The oil should be applied sparingly with a cotton- 
tipped applicator, and only at the- box or screw lock. 
Conscientious cleaning of the locks of instruments will 
obviate much of the need for oiling, inasmuch as ordi- 
nary dirt and baked-on blood are often responsible for 
imperfect function. 


Avoid abuse of instruments. The following sugges- 
tions will minimize unnecessary wear: 


(1) Don’t handle instruments unnecessarily. The 
habit of idly opening and closing a hemostat causes 
more wear than ordinary surgical use. 


(2) Be cautious in loading the sterilizer, and do not 
stack heavy instruments on top of delicate, finely tooled 
instruments. 





(3) When disassembling instruments such as tonsil 
snares for cleaning, be sure that original parts are 
reassembled. 


(4) Keep a supply of tools at hand to prevent the 
use of surgical instruments for jobs for which they 
were never intended. 


(5) Avoid use of the normal saline solution to “soak” 
instruments, during the operation. Salt has an ex- 
tremely high corrosive action on all steel. 


Any instrument will eventually need maintenance 
and repair. Choose a repair service critically, keeping 
in mind that good repair demands skill beyond even 
that required for the manufacture of instruments. 


Let the surgeon who uses the instrument be the 
judge of its performance. If he determines that an 
instrument is useless, mark it for repair immediately, 
and do not return it to use until its performance is 
perfect. 


The representatives of instrument manufacturers are 
equipped with information to help the operating room 
staff with this problem and ultimately to save much 
time and trouble. 
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Instrument Storage 
Cabinet at 


Miami Hospital 


A cabinet that accommodates many operating room in- 
struments within easy reach has been designed by 
Tracy B. Hare, administrator, Variety Children’s Hos- 
pital, Miami, Fla. Each is clearly labeled so that any 
member of the staff can find a specified instrument at 
any hour. 


The storage cabinet consists of six 4” sheets of ply- 
wood, 2.5’ by 6.5’, bound with an aluminum strip and 
rod. The inside edge of each panel is trenched in a 
metal rod that fits and rotates in the holes of two 
metal bars mounted on the wall at the top and bottom 
levels of the panels. 


Tracy B. Hare stands in front of the cabinet he designed for 
storage of instruments. Six panels are mounted in an old cup- 
board. 














A rubber-tipped 3” door-stop, mounted on one side 
of each panel, keeps panels evenly spaced, and also pre- 
vents crushing of instruments on the adjacent panels. 


The six panels are mounted in a previously abandoned 
cupboard. Space remains for another six if the need 
arises. 


Instruments are mounted on each of the panels. They 
are held in place by ordinary brass-plated L-shaped 
screw hooks. 


Cleaning of the storage space and its contents is 
easily accomplished with a vacuum cleaner. Although 
corrosion from high humidity has not been a problem 
in this installation, control could be easily effected with 
the installation of a sealed-in thermo-electric drying 
unit. 


Future plans call for shortening the panels to ac- 
commodate normal reach, thus eliminating stooping and 
bending. The space saved can be used for drawer and 
cupboard storage of operating room equipment that is 
seldom used. 


Left: Mr. Hare reaches for an instrument held in place by an 
L-shaped screw hook. 
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Portable Imstrument Rack 


Saves Sorting Time 


@ An instrument storage rack designed and developed 
at the Cottage Hospital, Santa Barbara, Calif., can be 
taken directly into the clean-up area, so that instru- 
ments are sorted and stored as soon as they are cleaned 
and dried, thus eliminating a second handling. 


had ad lad 


? 


A formica-covered board six feet long, 20 inches wide, 
and one-half inch thick is fitted with three rows of pairs 
of labeled 3%-inch metal pegs covered with rubber 
sheaths to prevent slipping of the instruments. 


7 


The first row accommodates the longest forceps. Seven 
inches below this, a second row holds instruments of in- 
termediate size. A third row, four inches below the 
second, holds the smallest instruments. 


> 


The rack is portable. It can be hung on a wall in 
the clean-up room and then moved to a wall in the 
storage area, or it can be fastened to an old stretcher 
cart. 


- 


Formerly instruments were stacked on trays after 
terminal sterilization and cleaning, until time was found 
for sorting. With the present system of prompt sorting, 
it is estimated that 75 percent of the time originally Above: A close-up of the rack, fastened to an old stretcher 
spent on this chore is saved. cart. It also can be hung on a wall. 
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At left: Full view of stretcher cart 
with instrument rack attached. 
Board could be painted instead 
of being covered with formica, 
but hospital personnel find that 
formica covering prevents scratch- 
ing and marring which would re- 
sult if board were painted. 
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Directions for the use of quaternary ammonium 
compounds in treating fabrics specify a unit weight 
of the compound to a given weight of fabric, with 
no limitation on the volume of water to be used. 
Considering the amount of quaternary ammonium 
compound removed by cotton, wool, and nylon from 
a solution in which these materials are immersed, 
it is necessary to determine whether the ratios are 
effective. 
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Studies show that best bacteriostasis is obtained 
in treated cottons. One hundred mgm. of quater- 
nary ammonium compound in 25 ml. (1:250) gave 
only partial inhibition in nylon. Wool removes 
quaternary ammonium compound from solution 
even more than cotton, but its bacteriostatic action 
is inferior. 
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The concentration of the solution used in treating 
cotton fabrics is the controlling factor in rendering 
the fabrics bacteriostatic. It is apparently more 
significant than the ratio of quaternary-fabric 
weights. Good inhibition in cotton was obtained 
using a 1:7500 dilution. 
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Propst, Harry D. 


Clinical Study.” Am. J. Surg. 86:301; 1953. 


A series of experiments was done to show that sur- 
gical wounds can become infected from surgical 
linen which becomes: wet from the patient’s per- 
spiration, the surgeon’s perspiration, or various 
solutions used on the operative field. 


Linen wet with perspiration is immediately con- 
taminated, whether or not it contacts unsterile ob- 
jects. Experiments showed that two layers of dry 
cloth provide a barrier to the transmission of bac- 
teria, while two layers of wet linen do not. The 
time involved suggests that the length of time nec- 
essary for the transmission of bacteria is very 
short. 


The logical solution appeared to be impregnation 
of the linen with a nontoxic, highly bactericidal 
germicide which would withstand exposure to high 
temperatures and solutions of relatively low pH. 
Pieces of surgical linen were laundered routinely 
and rinsed in a 1:2500 solution of quaternary am- 
monium compound. In vitro studies showed that 
these pieces of treated linen were able to inhibit the 
growth and migration of bacteria even when wet. 


In a study of treated linen under conditions of ac- 
tual use, it was found that there was a one per- 
cent positive culture rate in treated linen as com- 









“The Effect of Bactericidal Agents 
on the Sterility of Surgical Linen. Experimental and 


pared to 40 percent for untreated linen. Studies 
were also done with a 1:1000 solution of G-11 
with 15 percent isopropy] alcohol, and results showed 
marked inhibition of bacterial growth. 


Because this chemical is insoluble in water, the 
authors suggested that it might be applied as a 
spray to surgical linen. Both the quaternary am- 
monium compound and G-11 were nontoxic and non- 
allergenic. 


Cozen, L., and Mazet, R., Jr. “Importance of Skin 
Towels in Orthopedic Preparation.” AMA Arch. Surg. 


69 :540; Oct. 1954. 


Clipping towels or other sterile materials to wound 
edges during orthopedic operations has been com- 
mon practice—presumably to diminish the chances 
of wound contamination and wound infection. 


To test this concept, the authors cultured the 
wounds of every major “clean” noninfected opera- 
tion over a period of four months. Technics of skin 
disinfection were consistent. Some operators worked 
with towels fastened securely to wound edges; 
others without. A sterile swab was placed in the 
wound immediately after the incision was made and 
again one hour after the operation had started. 


It appears that the number of colonies is not in- 
fluenced by the presence or absence of towels. In 
most cases, no bacteria were grown from any of the 
wounds. A total of 173 cases were used for analysis 


—92 with wounds draped with towels; 81 without. 
There was contamination in 70 cases in the former 
group and in 63 of the latter. In each group, the 
amount of contamination was about the same. 


Beck, W. C., Propst, H. D., and Collette, T. “Roccal 
in the Protection of Surgical Linen as an Aseptic Bar- 
rier.” American Surgeon 20:41; 1954. 


Wet linen is not effective ag an isolating medium in 
preserving an aseptic field. No means has been de- 
vised to prevent wetting surgical linen, and al- 
though plastic materials are available, they are not 
practical for covering the entire patient or the sur- 
geon. 


It seems logical to attempt to render the linen 
partially impervious to bacteria even when wet. 
In this study Roccal was used to impregnate the 
linen. It has been found to have no destructive ac- 
tion on textiles; it does not alter their tensile 
strength nor interfere with sterilization. 


In the operating room, areas of surgeons’ gowns, 
table drapes, and Mayo-stand drapes were delib- 
erately wet with sterile physiological sodium chlo- 
ride. Of 50 cultures taken on untreated linen wet 
in this manner, 82 percent showed growth; but of 
50 cultures taken on treated linen, only 14 percent 
showed growth. 


When studies were done using blood plasma and 
amniotic fluid, it was found that the number of bac- 
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B (1000 u/cc.) consistently sterilized heavily con- 
taminated solutions in less than 30 minutes. Be- 
cause it is not a broad-spectrum bactericide, it was 
added to benzalkonium chloride to eliminate the 
gram-positive organisms. A combination of these 
agents appeared logical, since no reaction of pre- 
cipitation or incompatibility was evident. 


teria migrating through the treated linen was re- 
duced but not as much so as when contamination is 
with ordinary saline or distilled water. 
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Riegelman, S.; Vaughan, D. G., Jr. and Okumoto, M. 
“Rate of Sterilization As a Factor in the Selection of 
Ophthalmic Solutions.” AMA Arch. Opthal. 54:725, 
Nov. ’55. 
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Because the cornea and anterior segment of the 
eye are such excellent culture media for bacteria 
implanted from unsterile solutions, the authors felt 
it necessary to investigate the bacteriostatic con- 
centration levels of ophthalmic preparations—both 
proprietary and institution-made. Using cultures 
of Pseudomonas aeruginosa obtained from. human 
ocular infections, they tested the efficiency of 
phenylmercuric nitrate, phenylethyl alcohol, pol- 
ymyxin B sulfate, and benzalkonium chloride. 


Careful selection of media and neutralizers for 
in-vitro testing was made. For in-vivo testing, 300 
rabbit eyes were used. 


Most of the agents tested possessed germicidal 
activity after sufficient exposure time, but the rate 
differed markedly. Phenylmercuric nitrate up to 
1:10,000 dilution showed growth after a week. 
Since this compound in higher concentration is not 
feasible, its use in ophthalmic preparations in con- 
traindicated. 


Benzalkonium chloride required more than a 
day’s contact to sterilize the solution. Polymyxin 


Polymyzxin is destroyed by heat, and the authors 
suggest that it be added aseptically in its sterile 
form to sterilized ophthalmic solutions. It is 
pointed out that while these agents are active 
against gram-positive and gram-negative organ- 
isms, they may have no effect on the proteus or- 
ganisms. 

7 

The incompatibility evident between quaternary 
ammonium compounds and certain ions makes 
careful selection of drugs imperative. In an at- 
tempt to restrict hazards of cross-infection, the 
authors recommend the use of disposable eye drop- 
pers made of ordinary cellophane drinking straws, 
sterilized at 250° F. for 15 minutes. 


Chlorobutanol was found ineffective up to six 
hours after contamination unless minimal numbers 
of organisms were introduced, when it was effective 
in one or two hours. Other contraindications to its 
use are its volatility, its spontaneous hydrolysis in 
solution, particularly at alkaline pH, and the fact 
that it turns to an acidic pH after standing or 
after autoclaving. 









Chambers, C. W.; Kabler, P. W.; Bryant, A. R.; 
Chambers, L. A. and Ettinger, M. B. “Bactericidal 
Efficiency of Quaternary Ammonium Compounds in 
Different Waters. Pub. Health Reports 70:545; June 55. 


Baker, E. J. and Madden, J. L. “The Efficacy of Di- 
aparene Chloride on the Sterility of Wet Surgical 
Linen.” Am. J. Surg. 90:487; Sept. ’55. 





In an attempt to determine some of the causes of 
diminished germicidal action of the quaternary am- 
monium compounds, the authors conducted an ex- 
haustive series of experiments, using samples of 
fresh, synthetic, and treated waters. 


Results showed that in hard water, bactericidal 
activity was markedly decreased. Natural waters 
with mineral content primarily of sodium and po- 
tassium bicarbonate also interfered with the action 
of this group of germicides, but to a lesser degree. 
Boiling this water did not increase the efficiency 
of the germicides. 


Hard water softened with lime and zeolite was 
a more tenable carrizr for the germicide but still 
reduced the usefulness of the compounds. Hard 
water with tetrasodium pyrophosphate and ethylene 
diamine tetraacetic acid (EDTA) added, had min- 
imal effect on the bactericidal activity of the com- 
pounds tested. 





As a follow-up to reports of surgical field contam- 
ination through wet surgical linen and the bac- 
teriostatic action of surgical linen which has been 
rinsed in a quaternary ammonium compound, the 
authors undertook to show the action of Diaparene 
chloride on surgical linen in a non-air-conditioned 
operating room during the summer months. 


In 62 percent of all clean wound infections, sta- 
phylococcus aureus or albus is the dominant organ- 
ism. These organisms are permanent residents in 
hair follicles and sebaceous glands of normal skin 
and are not removed by usual cleaning technics. 
During surgery, when the skin is wet by perspira- 
tion or wound secretions, they become a possible 
source of contamination. This study showed that 
linens untreated with the compound were contam- 
inated three times as heavily as those which had 
been rinsed in a solution containing the quaternary 
ammonium compound. 
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Assisted by Dorothy W. Errera, R.N. 


Q. Will ethylene-oxide sterilization ever replace steam 
sterilization? 


A. Ethylene-oxide sterilization is valuable for sterili- 
zation of heat-sensitive materials, such as certain plas- 
tics, shoes, clothing, and mattresses, but the time re- 
quired for sterilization makes it impractical for univer- 
sal, over-all use in surgery. At 140° F. the exposure 
time is four hours; at 120° F. the time is six hours. 


In sterilizing items such as powders, mattresses, 
blankets, telescopic instruments, and the like, time is 
a minor factor, and ethylene-oxide sterilization is valu- 





able and advantageous. It deodorizes as it sterilizes 
and leaves articles free of residual chemical. 


Q. Can an ordinary sterilizer be “rigged” for use with 
ethylene oxide? 


A. Sterilization with ethylene oxide requires specially 
constructed apparatus which controls the rate at which 
the gas is admitted to the sterilizer and the relative 
humidity essential for efficient sterilization. 


Q. Are the general requirements for sterilization with 
ethylene oxide the same as for steam? 


A. To be effective, the gas must contact all bacteria. 
It is unpredictable in its diffusion; hence all air must 
be evacuated from the sterilizer. This involves the use 
of 27 inches of vacuum. At a relative humidity of less 
than 25 percent, ethylene oxide is not germicidal. This 
humidity is difficult to attain unless the actual volume 
of the sterilizer is known. 


Q. We have been told that ethylene oxide is highly 
combustible. Is this true? 


A. Ethylene oxide is combustible in pure concentra- 
tion. In sterilization practices, however, it is used in 
20 percent concentration with 80 percent of carbon 
dioxide. In this ratio, it is noncombustible. 


Q. Can you use paper wrappers in an ethylene-oxide 
sterilizer? 


A. Any wrapper or container except hermetically 
sealed glass is suitable for use in these sterilizers. 
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Q. Is any special technic required for packaging sup- 
plies for sterilization in ethylene oxide? 


A. Packaging is less critical than for steam steriliza- 
tion because ethylene oxide will penetrate most of the 
plastics, except Kel F. and Teflon. It will penetrate 
paper and cloth. It will not penetrate a sealed alumi- 
num envelope. 


Q. The thermometer in the drain line of our sterilizer 
and the recorder are not coordinated. Which one should 
we go by? 


A. The thermometer in the drain line is less likely 
to be in error than the recorder. 


Q. Will we be using cobalt bombs for sterilization in 
the operating room? 


A. A cobalt bomb is enormously heavy and expensive 
and requires highly technical supervision to operate. 
Its total sterilizing capacity is small, and it is only 
good for specialized instruments. 


The most feasible use of atomic energy in hospitals 
is to hitch it to generators to make the steam for steam 
sterilizers. To date, atomic energy has no practical ap- 
plication in hospitals beyond research purposes in the 
experimental laboratories. 


Q. Do automatic controls on a sterilizer make super- 
heating worse? 


A. Automatic controls on a sterilizer have nothing to 
do with superheating. The latter is determined by the 
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condition of the textile fiber or rubber when it is placed 
in the sterilizer. 


Q. When superheating is present, is the pressure in- 
side the sterilizer changed? 


A. Superheating does not affect the pressure inside 
the sterilizer. If it could develop more pressure, the 
energy could be contained in the same phase relation- 
ship. Superheating can only occur when no moisture 
is present to be converted to steam to build up pressure. 


Q. Does every sterilizer need its own exhaust line? 


A. No. If the exhaust line goes straight up through 
the roof and is of adequate size, it can accommodate 
four exhausts. The pipe must be at least four inches in 
diameter. A smaller pipe will force steam back into 
other sterilizers and contaminate their contents with 
condensate. 


Q. What is wrong when water runs out of the steri- 
lizer when the door is opened? 


A. Usually it means that the air and condensate line 
is plugged and condensate cannot drain out until the 
door is opened and it can spill out. 


Q. What is responsible for all the extra moisture in 
the front of the sterilizer? 


A. There are various reasons for the front of the 
sterilizer being excessively wet, including a dripping 
vent or a cold door. If water pools in the back of the 
sterilizer, the reason usually is that the sterilizer is 
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not level and condensate pools in the back instead of 
running out the air and condensate discharge. This is 
corrected by jacking up the back legs of the sterilizer 
so that condensate will run down and out. 


Q. How can you prevent the drip from the vent? 


A. The vent line should be installed properly so that 
the vent valve is at the highest point and runs all the 
way downhill to an open funnel. Condensing steam will 
then run away from the sterilizer. 


Q. Can a sterilizer be fixed to run at both 250° F. 
and 270° F.? 


A. Yes, but it is not a reasonable thing to do, be- 
cause 270° F. is only used for emergency sterilization 
of instruments, and any sterilizer used for this purpose 
should be small and available at all times. 


Q. Does alcohol lessen the germicidal properties of 
pHisoHex and Septisol when it is used as an arm 
spray or dip following a surgical scrub? 


A. The application of alcohol to a skin which has 
been cleansed with pHisoHex or Septisol containing 
hexachlorophene results in leaching the hexachlorphene 
from the skin. This need not be interpreted as being 
completely undesirable, in that the hexachlorophene 
can be returned to the skin by using the pHisoHex 
or Septisol immediately postoperatively. 


If you wish to retain the hexachlorophene in the 
skin, it is easy enough to use an alcohol containing 
hexachlorophene as the spray or dip. 





A dip of 1:750 Zephiran in 50 percent isopropyl 
alcohol is also useful. The alcohol in this solution 
also leaches out the hexachlorophene, but a protective 
film of the quaternary is deposited in its stead. Thus 
contrasting germicidal properties are developed to the 
utmost. 


Q. What detergent would you recommend to clean a 
conductive mattress cover? 


A. Mattress covers can be wiped with any of the 
detergent-germicide mixtures used for cleaning operat- 
ing room furniture and floors. O-Syl, Kleneg, and 
Wescodyne are examples of agents which do not affect 
the rubber’s conductivity and have negligible effect on 
the rubber. 


Q. Is it necessary to insulate the outside wall of a steam 
sterilizer? Should the door of the sterilizer be insu- 
lated? 


A. It is not necessary to insulate the outside of a ster- 
ilizer. Indeed, insulation is a handicap if the sterilizer 
is to be used for sterilizing solutions, in that it retards 
cooling at the end of the sterilizing cycle. It is much 
sounder to provide a cabinet in which the sterilizer is 
mounted with an insulating barrier of aluminum foil 
to reflect the radiant energy. It is not customary to 
insulate the doors of sterilizers. 


Q. How often must commercially sterile sponges be 
resterilized to make sure that they are safe for 
operating room use? 
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A. Commercial packaging and sterilizing practices 
are such that sterile paper-packaged dressings can be 
stored indefinitely without resterilization. The pack- 
ages should be inspected before use to make certain 
that the wrappers are intact. 


During storage care must be taken to keep vermin 
away from the packages, since their excreta are often 
moist enough to penetrate and contaminate the con- 
tents. Similarly, the paper-wrapped packages must 
be protected from moisture of any kind that might 
contaminate the contents. 


Q. In using the steam sterilizer for dry heat, should 
the material be placed on the floor of the autoclave or 
on trays? 


A. Material may be placed anywhere in the sterilizer. 


Q. Is distilled water sterile right after it is distilled? 
If 80, how long does it remain sterile? Is there a time 
limit as to when it should be used? 


A. For safe parenteral injection, distilled water should 
be sterilized immediately after distillation. Contam- 
ination of distilled water can be by many routes, in- 
cluding still design. Chemically pure distilled water 
can be stored only if it is hermetically sealed in sterile 
containers. 


The storage tank of any still should be of a size to 
accommodate only enough distilled water for a working 
supply. Storage tanks must be drained dry after use 
to keep bacteria from growing in residual water. 


Q. I find in the literature many references to pyrogens 
in intravenous fluids, but there is little or no reference 
to pyrogens or the development of a pyrogenic reaction 
in intramuscular or subcutaneous injections. Can you 
help me on this question? 


A. Pyrogenic reactions can and do occur with any type 
of injection. Reactions vary in intensity from those 
of moderate fever, only mildly distressing to the pa- 
tient, to more severe ones involving chills, joint pains, 
nausea and vomiting, and, in extreme instances, circu- 
latory collapse and death. The preponderance of refer- 
ences to the latter is due to the dramatic and drastic 
sequelae the patient suffers. 


Reactions to routine hypodermic injections are sel- 
dom documented because the cause is often attributed 
to other facts, but in hospitals using the outmoded 
technic of preparing hypodermic injections by dissolv- 
ing a tablet in “sterile water,” usually obtained from 
a stock supply of indeterminate age, unexplained ele- 
vations of temperature in patients receiving the injec- 
tions are common. 


Injections of commercially prepared drugs and solu- 
tions are less likely to give trouble because specifications 
of the United States Pharmacopeia and the Food and 
Drug Administration police the manufacturers. 


Q. The maternity and newborn division of our local 
Board of Health recommends resterilization of unused 
sterile equipment every seven days. Have you any sug- 
gestions for changing this policy? 








_ 
a gg 


; 


7 


- 


—_—- 


oo 


} 


; 


: _— + 








A. I am convinced from adequate bacteriologic studies 
that resterilization is unnecessary, provided packages 
are properly wrapped in four thicknesses of 8/4 mus- 
lin. Storage must be in a clean, dry, vermin-free cup- 
board. Environmental bacteria gain access to a steri- 
lized package through moisture, usually condensation 
from cold pipe or air-conditioning ducts; through ver- 
min, such as cockroaches, silver fish, or ants, and 
through careless handling of supplies. 


The question of resterilization of packages in a busy 
maternity division should not cause much difficulty, 
because good management should result in turnover of 
such materials within a briefer time than that desig- 
nated by the Department of Health. 


Resterilization of equipment is useless unless the 
packages are unwrapped and the textiles hydrated prior 
to resterilization. Otherwise, superheating which is 
likely to occur in the dry wrappings renders steriliza- 
tion ineffective. 


Q. Is it safe to assume that plastic material that comes 
from a reliable manufacturer marked “sterile” ig sterile 
indefinitely under proper storage conditions? 


A. Properly packaged materials which are labeled 
“sterile” should remain so indefinitely unless immersed 
in water or other liquid which would enter the package. 


Q. What are your suggestions for processing hollow 
needles? 


A. Processing cannulized needles presents two prob- 
lems. The first,is the elimination of industrial hazards 





involved in processing needles, such as contact derma- 
titis in individuals susceptible to residual medication 
like streptomycin, which they contact while handling 
the needles, or homologous serum jaundice which re- 
sults from pricks of infected needles. The second 
problem is that of sterilization between use. 


To accomplish the former, needles must be discarded 
after use into a device which fits directly into a needle- 
washer. After the needles have been washed with a 
detergent and rinsed with distilled water, they are 
spilled upon a stainless steel tray and steam-sterilized. 
They are then sorted, inspected, and packaged. 


Q. I have found a platinum needle, used continuously 
in a clinic, being flamed between patients. Is this a 
safe procedure? 


A. The flamed platinum needle is used widely in 
dental technic. Although the flaming actually steri- 
lizes the needle, it does not control retrograde con- 
tamination of the residual medication left in the 
syringe. From this point of view, the syringe and 
needle are important vectors in the transmission of 
homologous serum jaundice. 


Q. What do you think about the feasibility of doors 
on cabinets within the operating room? Is it con- 
sidered poor technic to leave the doors off cabinets 
which contain an extra supply of wrapped sterile sup- 
plies? Doors present a problem of extra time involved 
in opening and closing and a bump hazard. Some 
nurses are of the opinion that in a dirty case, all 
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equipment in a cabinet in the room is considered con- 
taminated if there are no doors. Others feel that dust 
is more apt to accumulate on open shelves. 


A. Cabinet doors in the operating room are undesir- 
able because the motion of opening and closing stirs 
up dust and makes annoying clatter. Contamination 
from a dirty case is limited to the instruments and 
textiles used and the floor. If cabinets are located 
so that the contents are splashed with blood and pus 
from the operative field, then doors are necessary. 


Q. When sterilizing eye instruments in dry heat in 
aluminum foil, should they be wrapped in the foil or 
placed on a tray lined with foil? 


A. Either technic is satisfactory, although there is no 
advantage to lining a tray with foil. Wrapping the 
instruments in aluminum foil facilitates transportation 
of the instrument from the sterilizer to the operating 
room or provides a suitable container for storing the 
sterile instruments. 


Q. Do you spray rubber gloves on both the inside and 
outside? 


A. If you package them in cloth folders, it is enough 
to just spray the folder immediately before the outer 
wrapper is applied. 


Q. Is there any limit to the number of patches you can 
put on wrappers of supplies for autoclaving material in 
the operating room? 


A. Bacteriologically, there is no contraindication to 


patching wrappers, but from an economical point of 
view, the practice can hardly be justified, since the life 
span of properly used wrappers is so long that they can 
be discarded. Wrappers which are laundered between 
uses or hydrated before sterilization and which are not 
fastened with pins should give years of service. If 
your experience is otherwise, you should survey your 
sterilizing practices critically. 


Q. Can regular medium-grade wrapping paper be used 
for wrapping supplies for sterilization? 


A. Wrapping paper does not transmit steam readily 
enough to be a safe sterilizing wrapper. 


Q. Are the pre-wrapped dressings safe for use in the 
operating room after they have been autoclaved? 


A. Whenever pre-wrapped dressings are used in the 
operating room, they must be sterilized by a special 
process involving the drawing of a high initial vacuum 
(29 inches) and prolonged exposure to saturated steam 
at 250° F. to make certain that the entire contents are 
sterile. It is much easier and safer to break the pack- 
age and sterilize the supplies in routine fashion. 


Q. Do you feel it absolutely necessary to use a control 
to determine the sterility of the contents of a drum? 


A. The use of dressing drums is an obsolete technic. 
My feeling toward their use remains as outlined in 
Aseptic Treatment of Wounds. 
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Q. What is your feeling about doing burn dressings 
in the’ operating room? 


A. The operating room is the safest place to do a burn 
dressing. Usual routines for controlling sepsis are al- 
ready established, and the procedure is cleaned up ter- 
minally as any septic case. 


Q. Would it be a good idea to liimt gas gangrene cases ° 


to an operating room apart from the rest of the suite? 


A. Gas gangrene cases should be cared for in any 
room that is available. They present no more hazard 
than any other septic case. 


Q. We are having disagreement on the time required 
for sterilization for operating-room packs. I say 45 
minutes; the operating room supervisor says 60. What 
is correct? 


A. It has been established that a properly arranged 
and packaged kit, limited in size to 13” x 9” x 22”, will 
be sterilized in 30 minutes’ exposure to 250° F., exhaust 
line temperature. This is the largest size kit feasible 
for most sterilizer carriages and the largest possible 
for convenient handling. Prolonged exposure such as 
you describe merely hastens deterioration of linen. 


Q. We have been told that we can sterilize our needles 
in plastic containers with the caps put on before ster- 
ilization. It has always been our understanding that 
nothing could be sterilized in a closed container. Which 
is correct? 





A. Nylon needle containers are safe to use in the man- 
ner described because steam will permeate the hot nylon 
in sufficient quantity to be bactericidal to dry spores 
after 25 minutes’ exposure. Bacteriological studies have 
been done using thoroughly dry spore suspensions of 
B. stearothermophilis. Samples were autoclaved both 
with the needle dry and with one drop of distilled water. 
The covers were snapped shut just before autoclaving. 


Results.showed complete destruction of the spores in 
both groups after 25 minutes’ exposure to steam at 
121° C. (250° F.). Samples containing distilled water 
in the needle lumen showed spore destruction after 20 
minutes’ exposure to steam at this temperature. All 
samples showed positive cultures after 15 minutes’ ex- 
posure. 


Q. Should patients wear masks coming into the oper- 
ating room? 


A. Patients’ bacteria are as dangerous as any other. 
Patients undergoing surgery with local anesthesia 
should be masked during the procedure. 


Q. Do you recommend washing the walls after a dirty 
case? 


A. Bacteria do not fly—they are put. They are on 
instruments, gloves, etc., and only grossly splashed 
portions of the wall need anything more than routine 
housekeeping. 
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Q. Should the outside of all packages be sprayed be- 
fore sterilization? 


A. When artificial heat is being used or textiles have 
been exposed to dry humid air for any length of time, 
all textiles should be hydrated before sterilization. 


Q. Is there enough moisture in a freshly laundered 
glove wrapper to make sterilization of gloves safe with- 
out further wetting? 


A. Rubber gloves take in an inordinate amount of 
moisture and should be sprayed with distilled water in 
their envelopes before being wrapped for sterilization. 


Q. What solution do you recommend for disinfection 
of eye instruments? 


A. The problem of transmission of homologous serum 
jaundice is as acute with bloody eye instruments as 
any other. Hence, terminal sterilization in heat is 
essential for safety. The majority of these instruments 
are made of good stainless steel and will withstand 
exposure to steam. The delicate cutting edges and fine 
points should be protected from contact with other in- 
struments in the sterilizer. 


Q. Is a wet sterile load a sign of superheating? 


A. No. Wet sterile supplies may be due to different 
phenomena: 


1. Faulty installation of the sterilizer. If the cham- 
ber drain is higher than the back of the sterilizer, con- 
densate pools in back and wets the bottom of the load. 
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2. Faulty vent. If the vent line runs uphill, con- 
densate will drip back into the sterilizer from the vent 
pipe, which is heated by the vented steam. The vent 
line has to run downhill from the vent valve of the 
sterilizer. 


3. A densely packed load. Supplies in such a load 
will be wet because the door of the sterilizer compresses 


‘the front of the load. The door is cold, and when steam 


comes through the textiles and hits the cold door, the 
condensate stays in the textiles and the front of the 
pack is wet. 


4. Tightly wrapped packages. Such packages will 
come out of the sterilizer wet. If a package of textiles 
is wrapped loosely, steam enters, gives up its energy, 
condenses, and leaves moisture behind. If the package 
is densely wrapped, the phenomenon is one of heating 
by conduction rather than by convection. All the energy 
exchange is at the periphery of the package. Dry heat 
then penetrates slowly to the center of the pack; the 
oute. layers are always wet and sterile, and the inner 
layers are dry and unsterile. 


Q. How often should one clean the trap in the steri- 
lizer? 


A. This depends on how often it gets dirty. In a well- 
run sterilizer, it may seldom need cleaning; in a care- 
lessly run sterilizer, it may need cleaning often. It 
should be daily policy to pour water down the con- 
densate line when the sterilizer is cold. If the water 
disappears, it can be assumed the trap is clean. 
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Important Revisions Made 
In NFPA Bulletin 56 


By Dorothy W. Errera, R.N. 


@ Patient safety is one of the chief objectives of the 
hospital, perhaps more emphatically so in surgery and 
delivery rooms. The use of anesthesia in these depart- 
ments is almost inevitable, and the combustible nature 
of commonly used anesthetic gases adds to the joint 
responsibility the hospital and the medical] profession 
assume for the safety of patients. 


The hazard of anesthetic explosions is a nebulous 
intangible. There is no dramatic, positive, didactic 
demonstration to arouse the interest and cooperation of 
those concerned—except, of course, the supremely dra- 
matic one—death of the patient. 


A program for prevention of anesthetic explosions, 
however, is practicable in every hospital. It is based 
upon an interplay and coordination of effort of surgical, 
nursing, and anesthesia personnel, hospital administra- 
tive and maintenance personnel, architects, builders, and 
manufacturers. It demands educating, reminding, and 
policing. 


The National Fire Protection Association in its bul- 
letin, Recommended Safe Practice for Hospital Opera- 
ing Rooms, first published in 1941, outlines recommen- 
dations for the elimination or correction of conditions 
which create or add to the hazards. 


The 1956 edition, the 7th, incorporates changes and 
additions recommended by the Committee on Hospital 
Operating Rooms, and approved at the annual meeting 
of the NFPA on May 2, 1956. 


Recommendations in the bulletin are advisory as far 
as the association is concerned. However, they are part 
of the National Electrical Code and are used widely by 
inspection authorities. They have been adopted as 
standards by the American College of Surgeons, Amer- 
ican Hospital Association, National Board of Fire 
Underwriters, and the Veterans Administration. 


The pamphlet is printed in attractive, legible type 
and is indexed for convenient reference. The following 
revisions are prominent additions to the new edition: 
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@ Corridors, sterilizing rooms, and x-ray control rooms 
separated by a door from an anesthetizing location or 
combustible anesthetic storage area are not “hazardous 
locations” and may be wired according to the National 
Electrical Code’s specifications for ordinary locations. 
Floors in these areas, however, must be conductive ta 





Above: Typical anesthetizing location plug for 125 volt AC 
service. 
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drain off static charges from personnel and equipment 
before they enter the hazardous location, 


@ High humidity in anesthetizing locations is not re- 
liable for complete control of electrostatic spark dis- 
charge. Conductivity increases sufficiently to justify a 
recommendation for maintenance of relative humidity 
at 55 to 65 percent. 


@ Window-type recirculating air-conditioning units are 
approved for installation in either exterior windows 
or exterior walls of anesthetizing locations. If any part 
of the unit is less than five feet from the floor (within 
the hazardous area), the following requirements must 
be met: 

(a) There must be a vertical divider to prevent air 
flow from the conditioned room to the compressor de- 
partment. 

(b) Electrical components on the room side must be 
explosion-proof. 

(c) The unit must fit the window or wall snugly. 

(d) If, during operation, the air pressure on the 
room side is higher than the outdoor side, fan-shaft 
openings in the divider must be fitted with gaskets. 

(e) Fresh air ports in the divider must close auto- 
matically when the unit is idle. 

(f) Rotating fan parts must be of a material which 
will not cause percussion sparks if other objects are 
accidentally hit. 


@ Main supply lines of nonflammable medical gases 
should be provided with easily accessible, tamper-proof 
shut-off valves. 
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@ Control switches on ceiling-suspended surgical lights 
should be explosion-proof when located so that the 
switches can be lowered into the hazardous area. 


@ New recommendations for receptacles and attach- 
ment plugs include: 

(a) Watertight plug and cord combinations for use 
in anesthetizing locations. 

(b) Design to facilitate cleaning. 

(c) Interchangeability of all plugs in anesthetizing 
locations to fit both explosion-proof receptacles and 
general purpose lock-in type receptacles without the 
use of adapters. 

(d) Specific design of receptacles for services of 
different voltages, frequencies, or types so that they 
accommodate only plugs and caps of compatible cir- 
cuits. 

@ Enclosed, portable electrical or electronic equipment 
should be fitted with a positive-pressure ventilating 
system arranged so that: 

(a) Air for ventilating comes from a nonhazardous 
location. 

(b) Ventilating air circulates to maintain a pressure 
within the enclosure of at least 0.1 pound per square 
inch above that of the hazardous location. 

(c) The equipment is de-energized if the air tem- 
perature exceeds 150° F. 

(d) The equipment is de-energized if the pressure 
differential drops below 0.1 pound per square inch. 

(e) Positive-pressure ventilation is maintained even 
when the equipment is idle OR air within the enclosure 
must be changed at least 10 times before any equip- 











ment within the enclosure that does not comply with 
the requirements is energized. 


@ Positive-pressure systems should be provided for 
ventilation of the tube head and cables of x-ray equip- 
ment for use within the hazardous location. 


@ Remote-control switches for high-frequency equip- 
ment are recommended. 


@ Electrical connection between furniture and floor 
can be accomplished by means other than conductive 
casters, tires, or leg tips if the contact device used is: 

(a) Firmly bonded te the piece of furniture. 

(b) Made of a material which will not oxidize under 
conditions of normal use. 

(c) Able to contact the floor at least 54” in one di- 
mension. 
@ Storage spaces for flammable and oxidizing agents 
may be within the operating or delivery suite but should 
not be within the anesthetizing location. 


@ Electric wiring and equipment in rooms used for 
storage of oxygen and nitrous oxide need not be ex- 
plosion-proof. 


@ Incandescent lamps of greater power than 150 watts 
are considered unsafe for photographic use in hazard- 
ous locations because of the danger of igniting com- 
bustible gases. 


@ Photoflash and photoflood lamps must be enclosed 
to control sparks and hot particles resulting from the 
occasional bursting of bulbs. 
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@ Insulating accumulations of oil on conductive cas- 
ters should be avoided by the use of dry graphite or 
graphited oil for lubrication. 


@ Hosiery and skin-hugging undergarments of syn- 
thetic materials are acceptable for wear in anesthetiz- 
ing locations. 


@ Garments with free-hanging skirts, such as slips, 
petticoats, and uniforms, must be of cotton or rayon 
(unmodified regenerated cellulose). 


@ Waxes, polishes, and dressings used on conductive 
floors must not impair the conductivity. 


@ Orlon, dacron, celanese and cellulose acetate are 
among the synthetics banned for use as outer garments 
in anesthetizing locations. 


@ Operating tables should be fitted with conductive 
straps for connecting the bare skin of the patient with 
the conductive system. 


Bulletin 56, Recommended Safe Practice for Hospital 
Operating Rooms, July, 1956, is available from Na- 
tional Fire Protection Association, 60 Batterymarch 
Street, Boston 10, Mase. 25c a copy; discount for quan- 
tities. 


Simple Methods of Electrically Grounding 


Personnel in Operating Rooms» 


Dr. Wallace M. Shaw, Mid-Island Hospital, Bethpage, 
N.Y., has some practical ideas regarding conductive 
footwear. He presents one method for permanent 
installation and some other methods fer temporary 
use. The first method mentioned is the permanent one. 


A stainless steel disk with two long tabs is cut 


*Reprinted with permission from Anesthesiology, Vol. 17, No. 4, 
Dp. 621-623, July-August, 1966. 


from 26 or 28-gauge stainless steel (Figure 1). The 
regular rubber or leather heel of any shoe is removed 
and discarded. Two holes are then drilled from the 
inside of the shoe through the remaining portion of 
the heel, using a suitable size drill. These holes are 
spaced 1%,” apart, this being the diameter of the 
disk. The tabs on the stainless steel disk are bent 
down at right angles, inserted through the holes, and 
bent over underneath. 
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A conductive rubber heel is then applied over these 
bent strips of stainless steel so that it contacts them. 
This heel should be attached with nonferrous nails, 
or the nail heads should be set below the level of 
the rubber. If a cement is used it should be applied 
around the edges and not between the steel strips 
and the conductive heel, because it may act as an 
insulator. The heel is then ground down to fit the 
rest of the shoe. 
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Such an installation can be performed very easily 
by a local shoemaker, particularly if arrangements 
can be made with one in the neighborhood of the 
hospital to take care of this work. 


These heels allow the use of any shoes to which 
personnel may have become accustomed. They can 
even be mounted on sponge rubber shoes and still 
provide adequate grounding. In use they should be 
tested for conductivity just as any footwear used in 
operating rooms. A pair of these shoes has been 
worn for over one year with no loss of conductivity 
and with completely satisfactory grounding. 


The other methods of grounding personnel were 
devised for temporary use by people who only occa- 
sionally enter operating rooms and who, for some 
reason or other, are not wearing properly conductive 
footwear. They consist of strips of conductive rubber 
sheeting ‘4 to 4” wide and 20” long. These can be 
cut of torn from a larger sheet. 


In one method a slit about one inch long is made 
in one end of the strip (Figure 2). The opposite end 
is threaded through the slit to make a loop, and this 
loop is placed around the ankle of the wearer. It 
should contact the skin, or if placed over a stocking, 
a few drops of water beneath the rubber will afford 
adequate contact through the moist hosiery. 


The trailing end is brought down along the outer 
side of the foot, under the heel of the shoe, and a 
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large-headed thumb tack is pressed through the con- sides of the shoe, crossed beneath the heel and tacked 
ductive rubber strap into the undersurface of the or taped in place. This strap can be left in place 
heel. Steel-headed tacks can be used on conductive day after day without adjustment. 

linoleum floors but not on ceramic or concrete floors 
because of the risk of percussion sparks. In this 













The last method requires no tack or tape (Figure 
3B). The heel of the shoe is placed over the con- 
ductive strap and the ends are brought up and into 
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Figure 2 the shoe. The foot is then put into the shoe so as 
] ‘as OSA D8 Ly to rest on the two strap ends. This is the simplest and 
ah 9 —— - ] least permanent grounding device of all. 
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latter case, brass-headed tacks can be used or a piece 
of adhesive tape can be applied, as shown, to allow 
part of the grounding strap to contact the floor. 


a 





In the next method, the conductive rubber strap 
is pushed down inside the heel of the shoe (Figure 
8A). The foot is put into the shoe and the two 
loose ends of the strap are brought down on both 
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person. These grounding devices are very inexpen- 
sive, costing two cents each for materials. They are 
simple to make on the spot, can be prepared by un- 
skilled personnel, and can be stored in large quantity. 
The cost is so slight that the devices may be discarded 
after use. They may also be reused after a brief 
washing. 


All of these devices contain a built-in resistance 
in the form of the conductive rubber of 25,000 ohms. 
This prevents serious shock hazard to personnel and 
still provides adequate grounding. 


Testing Conductivity of 
Anesthesia Machines 


A recent routine test of three anesthesia machines re- 
vealed that all were satisfactorily conductive when tested 
from top of frame (section 6-3 NFPA Bulletin 56) to 
caster, but revealed an “infinity reading” from mask 
to the throat piece or frame to which tubes were con- 
nected on one machine. 


The mask and tube assembly was removed from the 
machine, and mask and tubes tested separately, then 
assembled on a table and found satisfactorily conduc- 
tive in both tests. When reinstalled on the machine 
no conductive linkage path was found when the test 
was made from mask to attachment frame, until the 
mask and tube assembly were pushed and “twisted” 
slightly to form a firm contact. 


This writer has no information to prove that any 
explosion has occurred because of this condition, but a 
memorandum has been sent to the chief of surgical serv- 
ices, pointing out the condition and suggesting that un- 
usual caution be used in ascertaining that all mask and 
tube fittings are snug before administering anesthesia. 
Weekly tests for conductivity of these units are made.— 
L. B. Pakula, Former Supervisory Safety Engineer, 
VA Hospital, Downey, IIl. 


(Reprinted with permission from the March, 1956 
issue of the Hospital Safety Service Newsletter, pub- 
lished by the National Safety Council and the Ameri- 
can Hospital Association.) 


SELECTED BIBLIOGRAPHY 
Explosion Hazards 


Beach, Robin. “Electrostatic Explosion Control in Hos- 
pital Operating Rooms.” Hosp. Prog. 37:48; Feb. ’56, 
37:65; Mar. ’56, and 37:70; April ’56. 


A review of the factors contributing to the hazards 
of explesion in the operating room and sugges- 
tions for their control. The author discusses the 
recommendations of the National Fire Protection 
Association and explains the rudiments of the 
physics involved in the problem. He emphasizes 
the importance of keeping the floor in the operat- 
ing room free of insulating material such as dust, 
dirt, and talcum powder. 
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Ciliberti, B. J. and Wood, P. M. “Survey of Fires and 
Explosions in Hospitals of the U. S.” Am. J. Surg. 
4 & 83:527; April ’52. 


for a catastrophic explosion. The author suggests 
that body cavities should be ventilated and the air 
aspirated before diathermy is used. 


] In the 11 years covering 1938-1949, 69 explosions 
t and fires were reported from hospitals—28 fires 
ee and 41 explosions. Ten fires were caused by faulty 

J suction-pressure apparatus; seven fires occurred 

in cautery equipment. Thirty-two cases of explo- 
sion were definitely attributable to static electrici- 

“J ty, and in 75 percent of these, the rooms involved 


Tate, Norman. “An Unusual Diathermy Burn.” An- 
esthesia (London) 11:80; Jan. ’56. 


Illustrations and description of an unusual dia- 
thermy burn occurring on a patient’s forehead 
during major thoracic surgery are presented. The 
author points out that these may occur at or near 
the indifferent electrode or on any skin area that 
touches or is connected to the bare metal of the 
operating table while the current is on. In this 
instance, the expiratory valve rested on the pa- 
tient’s forehead and was “looped” to the metal of 
the operating table via the canister and unguarded 


did not have conductive flooring. 


The authors estimate that eight explosions occur 

a; every year due to static electricity, and that they 
} are a result of failure on the part of individuals 
and institutions to follow recommended safe prac- 

tices. Many hospitals remain deficient in the sim- 
plest safety measures such as conductive flooring, arm rest in which the canister lay. Recommenda- 
grounding, and proper clothing. tions for connecting the patient properly to the 


diathermy equipment are made. 
Jones, C. S. “Anesthetic Explosions.” South African 
us 


Med. J. 30:861; Sept. ’56. Edwards, G., Morton, A. J. V., Pask, E. A. and Wylie, 
W. D. “Deaths Associated with Anesthesia—a Report 


Neglect of elementary precautions to minimize of 1,000 Cases.” Anesthesia (London). 


hazards of anesthetic explosions exists in many 
hospitals, “born of ignorance” and “sired by sloth.” 
Factors contributing to explosions are discussed, 


In a review of 1,000 deaths associated with anes- 
thesia over a five and one-half-year period, 598 


and a case report is presented in which cautery 
was used in a patient’s mouth. Although the ether 
vaporizer was turned off, it was not removed from 
the anesthesia machine, and enough gas escaped 


were considered to be attributable to the anesthetic. 
Among these six were due to faulty equipment or 
improper use of equipment. One death could be 
attributed to an explosion due to static electricity. 
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Three others resulted from patients developing 
massive mediastinal emphysema after the admin- 
istration of oxygen given without an intervening 
expiratory or safety valve. 


Green, Richard E., M.C. (U.S.A.). “Safety Precau- 
tions in the Operating Room.” Mil. Med. 119:36; July 
66. 


In addition to outlining the hazards of combustible 
anesthetics and measures for their control, the 
author cautions that improper handling of gas 
cylinders can be catastrophic. Valves on anesthesia 
machines should be closed gently and slowly to 
the point at which the flowmeter no longer regis- 
ters a flow of gas. Bearing down on these valves 
with force results in scoring of the valve seat and 
stem so that gas leaks around the valve. 


Gas cylinder valves, however, are of more hardy 
construction and should be turned off with force. 
Cylinders with leaking valves should be plainly 
marked and set aside for return to the manufac- 
turer. 


Esplen, J. R. “A Device Giving Warning of Impending 
Failure of the Nitrous Oxide or Oxygen Supply.” Brit. 


J. Anes. 28:226; May ’56. 


An audible alarm to signal an interrupted flow of 
nitrous oxide and oxygen before there is any visual 


evidence is recommended to assist the anesthetist 
when he is preoccupied with essential tasks. It is 
emphasized that the apparatus is unsafe for use 
with explosive gases because of sparking that oc- 
curs across the contacts of the bell. 


The apparatus consists of a miniature reducing 
valve which delivers nitrous oxide under a pres- 
sure of 5 lb./sq. in. to a flexible metal diaphragm. 
The diaphragm expands with the pressure against 
a return spring and presses on a microswitch 
which breaks and holds the electrical contacts 
open. When the pressure falls below 5 lb./sq. in., 
the diaphragm contracts, the electrical contacts 
close and the bell rings. 


Hill, E. Falkner. “Another Warning Device.” Brit. J. 
Anes. 28:228; May ’56. 


In this detector, three chambers are bolted to- 
gether—the middle separated from its neighbors 
by rubber diaphragms. The latter are kept in po- 
sition by the pressure of the nitrous oxide in one 
lateral chamber and oxygen in the other. When 
the pressure in either lateral chamber falls, the 
diaphragm is forced off its seat by the pressure of 
gas in the other chamber, which now escapes into 
the middle chamber and through a reed, produc- 
ing a sound which can be recognized to indicate 
a drop in volume of either gas. 
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Hazards of Flammable Solvents Include Open 
Containers, Static Sparks, Toxicity 


Check Solvents in Use, Set Standards for Handling 


The following is the abstract of a 
speech given at the 44th National 
Safety Congress in Chicago before 
a luncheon of the occupational 
health nursing section. It is pre- 
sented here because the subject 
matter is also of interest to operat- 
ing room nurses.—EO. 


@ A solvent is that component, 
usually liquid, present in excess in 
a solution. The flash point of a 
flammable liquid is the lowest tem- 
perature at which it gives off va- 
pors to form a flammable or igniti- 
ble mixture with air near the 
surface of the liquid or within the 
container used. 


Here are flammable solvents com- 
monly found in an industrial medi- 
cal dispensary and their flash 
points: 


Acetone 15°F. 
Naphtha 20°F. 


Alcohol 55°F. 
Acetic acid 104°F. 
Ethyl ether —20°F. 
Petroleum ether —50°F. 
Ethyl chloride —58°F. 


Several nonflammable solvents 
also are hazardous from a toxic 
standpoint. Most common among 
them are carbon tetrachloride and 
chloroform, either of which can 
cause serious difficulty. The list 
presented certainly does not in- 
clude all hazardous materials, 


Flammable liquids are peculiar 
in that practically all have vapors 
which are heavier than air. Most 
of them are highly volatile. Be- 
cause of this, any open container 
of flammable liquid can be a seri- 
ous hazard, for vapors, volatilized, 
will flow downward to the floor and 
will travel until they are dispersed 





and are no longer hazardous, or 
until they reach a source of igni- 
tion. 


Should they reach a source of 
ignition, the flames will propagate 
backward to the source of supply. 
The resulting explosion could be 
devastating. 


There are many sources of igni- 
tion—the common match, the flint 
and steel, the light bulb, contact 
plates on switches, the armatures 
on motors, and many others—any 
of which can ignite the vapors of 
flammable solvents if the proper 
mixture of air and vapors is pres- 
ent. 


One additional source of ignition 
which many fail to consider is that 
of the static spark. Static elec- 
tricity can be generated in many 
ways: rubbing two materials to- 
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gether, remeving one material 
from another, pouring liquid 
through the air into another con- 
tainer, all can cause static sparks. 


Static sparks present a potential 
source of ignition difficult to de- 
termine and yet extremely hazard- 
ous. Therefore, in all uses of flam- 
mable solvents, extreme care should 
be exercised to provide adequate 
grounding, to abide with standards 
as set up by the National Fire Pro- 
tection Association or the insur- 
ance companies, and to use good 
judgment in the use of flammable 
solvents generally. 


We have not yet touched on the 
other side of the problem—the tox- 
icity of flammable liquids. Most 
of the organic materials in use in 
industry today could be considered 
toxic in varying degrees. We know 
that chloroform, ether, and carbon 
tetrachloride are extremely toxic, 
although many of us, by famili- 
arity with them, may lose sight of 
this fact. 


The unauthorized use of these 
materials in any area, and particu- 
larly in medical dispensaries, where 
adequate ventilation may not be 
provided, is extremely dangerous. 


All solvent materials in use should 
be checked and proper standards 
for handling should be set up, 


A third hazard concerning flam- 
mable liquids is that of their de- 
fatting action on the skin. Most 
of the solvents we have discussed 
fall into the classification of de- 
fatting compounds. Not only should 
caution be used in the handling of 
these materials to prevent contact 
with them, but also adequate wash- 
ing facilities should be provided.— 
Earl R. Wallace, Senior Safety En- 
gineer, Eastman Kodak Co., Kodak 
Park Works, Rochester, N. Y. 
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Patient Evacuation Practiced 


By Operating Room Personnel 


@ Combating fire dangers in hospital operating rooms 
was presented in a dramatic series of situational drills 
as part of the National League for Nursing’s operating 
room section at the 1957 meeting in Chicago. 


The display of explosions, burning patient beds, and 
team activity was put on by Lt. Robert McGrath, hos- 
pital inspector, Fire Prevention Bureau, with Allison 
Meyers, assistant director of nursing, Presbyterian-St. 
Luke’s Hospital, Chicago, directing the activity. Twelve 


Vertical evacuation of the patient occurred when there were 
fires in both operating rooms. The two surgical cases were 
taken down the stairwell, and surgery was completed in a 
temporary site on the floor below. The first picture shows the 
west operating room. Nurses are evacuating the patient with 








operating room supervisors, four doctors, and a team 
of Chicago nurses and student nurses helped. 


Over 350 witnessed various methods of patient evacu- 
ation from operating rooms. 


During one drill, two loud blasts were heard, then 
a sheet of flame appeared behind the operating table, 
as well as on the table. The surgeon went into the 
next room. Nurses carried the patient and blood flasks, 
while the anesthetist moved his equipment. 


a sheet carry. The center picture shows the group working 
simultaneously in the east operating room—also evacuating the 
patient with a sheet carry. In the third picture, TOPICS’ 
camera caught a team on the stairwell making the descent to 
the temporary operating room on the floor below. 








Activity was hurried. Forty-five seconds after an 
explosion and the outbreak of simultaneous fires in two 
operating rooms, patients were moved to rooms on a 
lower floor where the operations were continued. Some 
personnel returned to extinguish the fires. 


Two operat- 
ing tables 
on the floor 
below are 
being utilized. 
Note the 
nurse to the 
right turning 
on the emer- 
gency oper- 
ating room 


light. 


Horizontal evacuation, in which the patient is evacuated to an 
adjoining operating room, is pictured in this sequence. When 
the explosion occurs (picture at left), the anesthetist removes 
oxygen mask from patient with his right. hand and shuts off 
oxygen with his left. The entire team is alerted. In the center 


Pictured above are operating room supervisors using carbon 
dioxide extinguishers to put out a gasoline fire in a pre-drill 
demonstration. 


picture, nurses remove blood flasks from the standards before 
carrying patient to the next operating room. Picture at right 
shows removal of patient on an operating room pad sheet. 
This drill took 20 seconds. 
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Assisted by Dorothy W. Errera, R.N. 

Q. We are using extension cords with an explosion- 
proof plug on the end that goes into the wall and an 
ordinary plug on the other end. If we are scrupulously 
exact in turning our appliances on and off at the wall, 
is this a dangerous practice? 

A. Sparking and ignition from poor wiring and loose 
connections in domestic plugs present too much poten- 
tial danger to allow the use of these plugs in a 
hazardous area under any circumstances. Extension 
cords of any sort are specifically forbidden by the 
statement in NFPA Bulletin 56 that “flexible cord for 
portable lamps or appliances shall be continuous and 
without switches from the appliance to the attach- 
ment plug.” 


Q. Are extension boxes safe for bringing power to 
the operating table? 


A. Extension boxes are a hazard in the operating 
room. They place electrical receptacles on the floor, 
where combustible gases accumulate. 


Q. Is it true that keeping the air-conditioner fan on 
while using explosive gases will reduce the risk of ex- 
plosion? It seems that the dissemination of these gases 
through the suite would increase the hazardous area. 
This is an exhaust fan, not a circulating fan. 


A. Mechanical ventilation will reduce the hazard, but 
not enough to be considered positive protection against 
anesthesia explosions. Mechanical ventilation of the 
operating room provides comfort for personnel, aids 
in removing odors, and can be a means of introducing 
humidity. A relative humidity of 55 percent adds to 
general conductivity of materials in the room and 
aids in the control of air-borne bacteria. 


The ventilation must be arranged so that the pres- 
sure in the operating room is positive. Fans or blow- 
ers are best located in the inlet duct, as vapors are 
less likely to be flammable here than in the outlet 
ducts. These fans will help to keep the positive 
pressure in the operating room ventilating system, 
thus preventing the dissemination of air-borne con- 
tamination from corridors, stair wells, etc. 


Q. Is conductive rubber sheeting necessary on beds in 
oxygen tents? 


A. Conductive sheeting is not necessary on the bed 
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of a patient receiving therapy because there is no 
problem of explosion from static electricity. Oxygen, 
air, or nitrous oxide in combination with the com- 
bustible anesthetics, cyclopropane, ether, or ethylene, 
is an explosion hazard which can be set off by dis- 
charge of static accumulation. Oxygen is an oxidizing 
gas which supports combustion, and the most promi- 
nent safety factor to be observed in caring for patients 
receiving oxygen therapy is the elimination of all 
sources of ignition from the area. This latter may 
include defective electrical equipment as well as open 
flames. 


Percussion sparks caused by the common hospital 
habit of beating on a stubborn cylinder valve with 
a wrench can also be a source of ignition. 


Anyone concerned with the handling of oxygen 
should be sensitive to the following precautions out- 
lined by the Compressed Gas Association: 


(1) Never permit oil, greasy, or readily combustible 
materials to come in contact with oxygen cylinders, 
valves, regulators, gauges, or fittings. 


(2) Never lubricate regulators, fittings, or gauges 
with oil or any other combustible substance. 


(3) Never handle oxygen cylinder or apparatus 
with oily hands, greasy gloves, or rags. 


(4) Always clear the particles of dust and dirt 
from the opening of each cylinder by slightly opening 
and closing the valve before applying any fitting to 
the cylinder. 


(5) Never bring an anesthetic apparatus to the 
patient without opening the high-pressure valve on 
the oxygen cylinder previously. 


(6) Never permit oxygen to enter the regulator 
suddenly. Open the valve slowly. When opening it, 
point the face of the gauge on the regulator away 
from the operator. 


(7) Never drape an oxygen cylinder with any ma- 
terials such as hospital gowns, masks, or caps. 


(8) Never use oxygen fittings, valves, regulators, or 
gauges for any other service except oxygen. 


(9) Never mix gases of any type in an oxygen or 
any other cylinder. 


(10) Never use oxygen from a cylinder except 
through a pressure-reducing regulator. 


(11) Never attempt to use regulators which are in 
need of repair or cylinders having valves which do 
not operate properly. 


(12) Never attempt to repair defective oxygen 
equipment unless properly qualified by knowledge and 
experience. 


A pernicious habit common to many hospitals is 
that of filling small cylinders from large cylinders. 
It is clearly recommended in Bulletin 56 of the Na- 
tional Fire Protection Association that “transfer of 
gas from one cylinder to another on the hospital site 
or by hospital personnel should be prohibited.” 


Q. Our shoe bath has been removed because it was 
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felt that the wet soles might give a false reading on 
the Conductometer. Is this right? 


A. It is true that a wet sole is conductive no matter 
what its composition, but this is not a valid reason 
for discontinuing routine disinfection of shoe soles. A 
shoe bath can be located in sequence so that the con- 
ductivity of the shoe sole is measured before it is wet 
with germicide. 


Q. When using the cautery, which is connected first— 
the cautery or the patient? 


A. The cautery should be connected to the wall plug 
first to be grounded. The patient should be connected 
to the machine for as brief a period as possible. 


Q. Our operating room floors are of terrazzo conduc- 
tive flooring. The hall is terrazzo but not conductive. 
Part of the hall is of asphalt tile. The more we read 
and hear about conductive flooring, the more confused 
we become and wonder what we should cover our floors 
with—conductive linoleum, which would be less expen- 
sive, or conductive vinyl, which is supposed to last 
longer? 


A. Conductive linoleum properly applied over the ter- 
razzo floor in your operating room and corridors is 
adequate. A linoleum floor will last for five to seven 
years with ordinary care. Conductive vinyl floors are 
more expensive but give perhaps 10 years of trouble- 
free life. Neither type of floor will wear well unless 
installed by a careful craftsman who uses waterproof 
eement. 


Q. We are told that flooring in time loses its conduc- 
tivity. What causes this? 


A. Loss of conductivity in a conductive floor is usually 
due to the application of insulating waxes or a build-up 
of alkali earth soaps from the use of ordinary floor 
cleaning soaps in conjunction with hard water. 


Q. Are there special x-ray view boxes designed for 
the operating room, or may an ordinary box be installed 
at the five-foot level? Would fluorescent lights all above 
the five-foot level be suitable for operating room use? 


A. Ordinary x-ray view boxes and fluorescent lights 
can be installed above the five-foot level without using 
precautions to make them explosion-proof. The circuits 
to such fixtures need not be monitored. The usual stand- 
ard in this field is the NFPA Bulletin 56. 


Q. Should patients with contaminated wounds be iso- 
lated in the recovery room? 


A. There is no hazard to warrant isolation. The prob- 
lem is limited to the dressing and is controlled with the 
use of waterproof, impermeable dressing materials to 
prevent bacteria soaking through to the patient’s bed 
linen. 


Q. In planning a new surgery, what would be the gen- 
eral layout of the different operating rooms and acces- 
sory rooms? What materials are best for floors and 
walls? 
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A. It is impractical and not feasible to attempt to plan 
an operating room around standards which have proved 
successful in another’s environment. The first task is 
to analyze your own surgical needs, the operating hab- 
its of your own staff, the patient load in an average 
operating day, the predominant type of surgery, etc. 


Certain standards of safety must be incorporated in 
construction and choice of materials. To familiarize 
yourself with these standards, I suggest you read Bul- 
letin 56, “Safe Practices for Operating Rooms,” of the 
National Fire Protection Association. With this infor- 
mation in hand, you are then in a position to think in 
terms of layout and design. 


Q. What constitutes policy in the operating room? 


A. Policy-making for your operating room should be 
the responsibility of representatives of the various 
services involved in the use, management, and servicing 
of the operating room. This would include nursing 
service, housekeeping, engineering, surgical staff, etc. 
A policy, to be effective, must reflect the wants and 
convenience of the whole team and also insure safety 
for the patient. 


Q. How would you suggest eliminating so much talk- 
ing and motion in an operating room in a teaching 
institution, especially when there may be as many as 
15 or 20 persons in the room? 


A. The ultimate care and safety of the patient remain 
the responsibility of the surgeon. If he has been ed- 


ucated to the likelihood of wound sepsis from airborne 
bacteria freed from the nasopharynx or stirred up from 
a dirty floor and he refuses to take the initiative in 
eliminating unseemly operating room behavior, the 
supervisor has no choice but to make the environment 
as safe as possible — by disinfecting the floor daily, 
providing good masks, providing clean, lint-free, cotton 
clothing for visitors, and eliciting the cooperation of 
the administration in enforcing standards of safety 
from explosion hazards by insisting on conductive foot- 
wear for all who enter the operating area. 


Q. Is there any possibility that the use of rayon -sur- 
gical dressings in the operating room may introduce an 
explosion hazard as the result of static electrical 
charges built up on the dressings themselves? 


A. There is no greater static electricity hazard from 
use of rayon dressings or rayon absorbents in the oper- 
ating room than there is from ordinary cotton dress- 
ings. In fact, rayon and cotton are chemically iden- 
tical and they have similar electrostatic characteristics. 


The misconception implicit in this question probably 
arises from the fact that at one time the word “rayon” 
was misused to apply to cellulose acetate with great 
electrostatic capacity. Since 1951, the Federal Govern- 
ment, through the Federal Trade Commission, has re- 
quired that the use of the word “rayon” be limited to 
regenerated cellulose—in other words, to chemically 
pure cellulose identical in electrostatic characteristics 
with the cellulose of surgical cotton. 
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Does the O. R. Nurse 


Need Malpractice Insurance? 


By James E. Ludlam* 


@ Most of us buy insurance of one kind or another. 
We may buy life insurance to provide a cash fund in 
the event of our death. In this case, we are insuring 
against the inevitable. If we own our own home, we 
insure it against fire. Here we seek to provide a spe- 
cific fund to replace the loss of what is probably our 
largest investment. 


If we drive a car, we may carry several types of 
insurance. We can insure the car’s replacement in 
case it is stolen, burned, or wrecked. Such insurance 
is like insurance on our house. 


However, most of us recognize that when we drive 
our car, we are putting in motion a highly dangerous 
instrument that may propel the driver into a cata- 
strophic situation. It takes no imagination to consider 


*Mr. Ludlam, a member of the law firm of Musick, Peeler and 
Garrett, Los Angeles, is legal counsel for the California Hospital 
Association. This paper was presented at the fourth national con- 
gress, Association of Operating Room Nurses. Los Angeles, Feb- 
ruary 18-20, 1957. 


the consequences of a head-on collision with a school 
bus, or the clean sweep of a pedestrian loading zone, 
to comprehend the possible seriousness of our own acts. 
We may know we are right—but. there is always the 
fact that a judge and a 12-man jury have the right to 
second-guess our decision. That gives us great con- 
cern. 


This latter type of insurance is commonly called 
public liability insurance. Actually malpractice in- 
surance, or professional liability insurance, as it is 
more properly called, is an outgrowth of public liability 
insurance. 


Before giving detailed consideration to this special- 
ized form of insurance, we should keep in mind some 
basic insurance maxims: 


(1) The purpose of insurance is to preserve the 
assets and well-being of the insured. In the case of 
the house, the point is self-evident, but in the public 
liability field, the connotation is much broader, as we 
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may place substantially all of our assets in jeopardy 
as well as our earnings. 


(2) Buy insurance against the potential sources of 
loss which the individual cannot afford to carry her- 
self. In other words, most of us can absorb the loss 
of up to $100 or maybe $500 without seriously impair- 
ing our way of life, but a loss beyond that might 
cause a serious readjustment. Consequently, we should 
insure against the major losses, not the nickel and 
dime ones. 


(3) The possibility that a loss will happen has no 
relation to the possible amount of a loss. For exam- 
ple, in our modern cities, very few homes burn down, 
yet when they do, they may be a tctal loss. A surgical 
nurse may never be involved in a serious malpractice 
case, yet when it occurs, the attorneys may be talking 
in terms of hundreds of thousands of dollars. 


(4) This leads us to our final maxim, which is really 
a conclusion of all the previous ones. 


“Probability is a consideration in the purchase 
of insurance, but it is not the major one. The po- 
tential loss is the most important factor. Too many 
people think only in terms of probability when 
considering the necessity of buying insurance. This 
is only human—but it has caused waste of funds 
for insurance, and, still worse, financial disaster 
when the improbable, but serious loss did happen.” 


With that background in mind, let us move into the 
field of professional liability insurance for nurses. The 
operating room nurse’s problems are basically the same 
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as those of any other nurse practicing her profession. 
You can, of course, point to the $100,000 and even 
above $200,000 judgments arising out of surgery cases, 
but I can point to ones of equal size when there was 
no surgery. 


The basic source of nurse liability lies in fault or 
negligence. Neither the doctor nor the nurse guaran- 
tees a cure. To be negligent, the nurse must be found 
to have failed to use the skills or ordinary prudence 
in the specific circumstances that would have been 
used by a graduate nurse in the community and this 
failure must have led to the injury. 


Because a nurse is a trained professional person, 
the standards of care and skills expected of her are far 
greater than those to which a lay person would be held 
in similar circumstances. It is also true that a trained 
operating room nurse is held to a higher standard of 
skills than would be a floor nurse called in to assist 
in surgery. 


Since a nurse acts upon the orders or directions of 
a doctor, a vital consideration in her exposure to li- 
ability lies in her status as an employee. 


For example, if the nurse is acting as an employee 
then her employer may also be liable for her acts. 
Thus, if she is working in a doctor’s office or in a 
hospital, the doctor, the hospital, or both may be liable 
for her negligence. However, the fact that her em- 
the nurse of her own personal liability, but the status 
ployer may also be liable does not in any way relieve 
of her employer may influence her insurance need. 
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DOCTOR LIABLE FOR NURSE'S ACTS 


The liability of the doctor for the acts of the nurse 
does not rest solely on employment. Liability is also 
based upon the “master-servant” relationship. For 
instance, in a recent Vermont case, a nurse working 
in a hospital delivery room at the direction of the doc- 
tor applied pressure to the patient’s ribs which led to 
an injury to the patient. The court held that the hos- 
pital was not liable for the act of the nurse, but the 
doctor was, because he was in control at the time of 
the incident. The doctor, not the hospital, is liable 
for the nurse’s acts in most states, although in Cal- 
ifornia, we would anticipate that the hospital would 
be included right along with the nurse and the doctor 
in the select group held to pay the judgment. 


If the nurse is working for a hospital of a govern- 
mental body, then her employer may or may not be 
liable for her negligence. However, such immunity 
does not protect the nurse individually, and we have in 
California at the present time** at least two lawsuits 
being pressed against nurses in governmental hospitals. 
If a judgment is entered in these cases in favor of the 
patient, it will be solely against the nurse. Some gov- 
ernmental hospitals carry special insurance to protect 
their employees. However, this is not a universal prac- 
tice, and the individual nurse should check her status 
each time she changes employment. 


Similarly, in many states, charitable hospitals are 


**February, 1957. 


deemed to be immune from liability. In some states, 
this is an absolute immunity; in others the immunity 
is limited. Strangely enough, in a few states a char- 
itable hospital is only liable if it has insurance. Re- 
gardless of the degree of immunity of the charitable 
hospital, however, it does not protect the nurse. As a 
matter of fact, the immunity of the hospital may work 
to the detriment of the nurse, since she or the doctors 
may be the only ones the patient can reach. 


The liability status of her employer, therefore, is an 
important factor leading to potential suits against the 
nurse, even though the motivation may vary. If the 
hospital is immune from suit, the patient may sue the 
nurse in the hope that she will be able to recover dam- 
ages from the nurse herself, or, if there is a doctor in- 
volved, the patient may be suing the nurse to reach 
the doctor through the master-servant relationship ex- 
emplified by the Vermont case mentioned above. If 
the hospital is not immune from suit, then the patient 
is primarily seeking to hold the hospital for the acts of 
the nurse. 


But these are not the sole reasons for naming a nurse 
in a lawsuit. Very often the plaintiff names the nurses, 
not for the purpose of obtaining a judgment against 
them, but for the purpose of utilizing their testimony. 
Under the rules of evidence, the patient’s attorney can 
take the deposition of the nurse defendant in advance 
of the trial. This is an effective way to prepare a case; 
sO as a common practice many of the nurses on a case 
are named, even though there is not real intention of 
obtaining a judgment against them. 
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This leads us to another very interesting situation 
which is all bound up in a nice neat Latin phrase— 
“res ipsa loquitur.” Strictly translated, this means, 
“The thing speaks for itself,” but in the colloquial it 
really means, “If the jury does not know who is liable, 
it can stick them all.” Basically the doctrine has some 
logic, although in actual application the courts have 
gone completely haywire in applying it. 


To apply it, three conditions must be present: 


(1) The accident must be of the kind which ordi- 
narily does not occur in the absence of someone’s neg- 
ligence. 


(2) It must be caused by an agency or instrumental- 
ity within the exclusive control of the defendant. 


(3) It must not have been due to any voluntary 
action or contribution on the part of the plaintiff. 


A classic California case applying the doctrine is 
that of Ybarra v. Spangard. The patient had an ap- 
pendectomy. Following the operation, he suffered 
pains in the shoulder which eventually led to partial 
atrophy and paralysis of the limb. No evidence was 
produced as to how the injury occurred, but the court 
rendered a judgment in favor of the patient against 
the hospital, the surgeon, the assistant surgeon, the 
anesthetist, and the surgery nurses. 


The court in its conclusion stated as follows: 


“We merely hold that where a plaintiff receives 
unusual injuries while unconscious and in the 
course of medical treatment, all those defendants 
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who had any control over his body or the instru- 
mentalities which might have caused the injuries, 
may properly be called upon to meet the inference 
of negligence by giving an explanation of their 
conduct.” 


What protection does the nurse have under the in- 
surance policies of the doctors or the hospitals? 


Most liability policies owned by doctors or hospitals 
are essentially similar both in the terms of the items 
that they cover as well as the items they do not cover. 
We can, therefore, refer to them as “standard policies.” 
Under a standard hospital policy, the hospital is insured 
against the liability for the acts of agents, servants, 
and employees. The doctor’s policy is the same, but 
also insures him for his own acts. 


—— STANDARD POLICY DOESN'T INSURE AS INDIVIDUALS 


The standard policy, however, does not insure the 
agents, or employees as individuals. For example, if 
the patient sues only the nurse and not the hospital, 
then the hospital’s insurance carrier is under no obliga- 
tion to defend the nurse or to pay any judgment that 
may be rendered against her. 


As a practical matter, the patient generally sues 
everyone in sight, so that if the hospital or the doctor 
has insurance, the insurance company must come to 
their defense. This leads to an interesting circum- 
stance. The insurance carrier has no obligation to 
protect the nurse, as such, but as a practical matter, it 
must protect the nurse in order to protect the hospital 
or the doctor. 
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As a result, the carrier furnishes the employed nurse 
what is called a “courtesy defense.” This is a nice 
way of saying, “We are stuck with you—so we must 
defend you.” The nurse would have the right to em- 
ploy her own attorney to defend herself, but because 
of the great expense she rarely does and is glad to have 
the benefit of the courtesy defense. 


However, the courtesy defense is usually furnished 
under a “reservation of rights.” This technical term 
has great potential significance. It means that the 
insurance carrier is not assuming any liability to pay 
a judgment rendered against the nurse as an individual, 
but will only pay if the judgment is rendered against 
the hospital or the employing doctor. The case in 
which the nurse is held liable but not her employer is, 
of course, very rare, but it can happen. 


It is possible for the hospital to purchase an endorse- 
ment to its own insurance policy which gives individual 
protection to its nurses. However, this is quite expen- 
sive, and few hospitals buy it. 


In California, we have a unique program offered 
through the California Hospital Association. We do 
not use the standard policy and specifically give indi- 
vidual insurance to every employee for acts performed 
in the course of employment. Employees are insured 
to the full limits of the hospital policy, which means 
that the individual nurse may be individually insured 
for a half million dollars or more for any incident 
that occurs in the hospital. 


This program has been adopted by 175 hospitals in 
the state, including both voluntary and district hos- 
pitals. Any nurse working in a California hospital 
should determine whether or not the hospital is in the 
California Hospital Association insurance program. 


————- POLICY COVERS NURSE IN HOSPITAL 


We must warn, however, that the hospital policy 
will in no event cover the nurse unless she is working 
in the scope of her employment as a hospital employee. 


This means that special-duty nurses are not covered, 
because they are considered to be the employees of the 
patient and not the hospital. It also means that the 
nurse who may be doing nursing outside of the hospital 
has no coverage for that activity. 


With this background in mind, let us face directly 
the problem of whether or not to buy insurance. 


We know from experience that although nurses are 
often named in malpractice suits, rarely have they 
as individuals had to pay any judgments. 


This in itself is not an answer, however. We do 
not expect to be in a bad automobile accident, nor 
do we actually expect our house to burn down, yet we 
normally insure against these hazards. 


In addition, in the malpractice field we have one 
peculiar factor not generally considered, which is the 
cost of defense. Under the standard policy, the insur- 
ance company is required to defend. Actually the de- 
fense costs may far exceed the policy limits. It is 











not unusual for the costs of a successful defense of a 
malpractice action to far exceed $10,000. Some experts 
in the field have claimed that costs of defending cases 
have far exceeded the actual amount paid by way of 
judgments on settlements. Furthermore, most malprac- 
tice cases are won by the defense. 


Therefore, when a nurse buys a malpractice policy, 
she is primarily protecting herself against the cost of 
defending a suit. This is a highly important factor, 
not only from the viewpoint of dollars and cents but 
also from the viewpoint of peace of mind. 


As to policy limits, here we have a more difficult 
problem. A simple rule of thumb used in advising a 
doctor or hospital is that the limits should not be less 
than the limits of their public liability policy on their 
automobiles. We also tell them that judgments in 
excess of $100,000 are quite common and that judg- 
ments in excess of $300,000 are not unknown. 


Except in unusual circumstances, it is out of the 
question for the individual nurse to insure to such 
limits. Therefore, for a nurse perhaps a slightly differ- 
ent approach may be used, particularly since usually 
when there is a judgment against the nurse, there is 
also a judgment against a doctor or a hospital. In 
such a situation, the payment of the full policy limits 
would probably clear the nurse unless she had fairly 
substantial means. However, if she does want to carry 
a high limit policy, she will find that the additional 
cost is not very great. 


Many people say, “Why should I insure? I have very 
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little.” It is my personal view that only the very 
rich can afford to be uninsured. 


Malpractice insurance, if acquired either through a 
national or state program, is relatively inexpensive. 
I certainly would recommend to any operating room 
nurses that are uninsured to obtain coverage. 


If a nurse does not insure and she is involved in 
a suit, she may first be faced with the expense of 
obtaining legal counsel, unless she receives a courtesy 
defense from her employer’s insurance carrier. An 
insurance company has immediate access to experts 
who are familiar with all of the problems and who 
have available trained investigators. How is the indi- 
vidual nurse going to judge who is qualified to defend 
her and then finance the investigation? A good investi- 
gation is essential to defending a malpractice case. 
Since such a case may arise many years after the 
occurrence, one may send investigators to any place 
in the United States or to foreign countries to inter- 
view witnesses and run down leads. A good investi- 
gation often makes the difference between winning and 
losing a tough case. 


However, let us assume the worst. The nurse has 
no insurance and she is employed by an uninsured 
employer who is exempt from liability. After a three- 
weeks’ trial, a jury comes in with a judgment against 
her for $25,000. 


Under the laws of the United States, she cannot be 
put to jail for failure to pay this debt. However, she 
can be harassed by her new creditor. 


If she owns 


OC OE SSS SSO 





, a | 


, | 


, = 


, a | 








] 
] 
] 
] 
] 
] 
] 
] 
] 
] 





securities, they may be sold to satisfy the judgment. 
She can, of course, homestead her home, which may 
be complete protection unless it is quite valuable—say 
of a value of $15,000 over and above the mortgage. A 
valuable car can be seized. Her salary can be attached 
—but not that of her husband. 


a ence CERTAIN ASSETS CAN'T BE REACHED 


Certain assets are exempt and cannot be reached. 
In California, the following items are exempt: neces- 
sary household table, kitchen furniture (including one 
refrigerator), washing machine, sewing machine, stove, 
stove pipes, furniture, wearing apparel, beds, bedding 
and bedspreads, hanging pictures, oil paintings and 
drawings drawn or painted by any member of the 
family and family portraits and their necessary frames; 
provisions and fuel actually provided for individual or 
family use, sufficient for three months; three cows and 
their sucklings, four hogs and their suckling pigs, and 
food for such cows and hogs for one month; also one 
radio, one piano, one shotgun, and one rifle. 


These are the basic exemptions, but many additional 
items have been included—necessary tools of one’s 
trade, as well as all prosthetic and orthopedic appli- 
ances personally used. 


All earnings are exempt if necessary for the use 
of the debtor’s family, residing in the state and sup- 
ported in whole or in part by the debtor, and also all 
life insurance if the annual premium does not exceed 
$500, one motor vehicle worth $250, one house trailer 





worth not in excess of $2,500, and a cemetery lot not 
to exceed 4% acre. 


If the nurse finds her judgment creditor too harassing, 
she can go through bankruptcy. This is an unpleasant 
experience and one we recommend in only a very serious 
situation, but it is always a possibility, as a practical 
matter. I have never known of a nurse who has been 
forced to this remedy because of a malpractice suit. 
Nevertheless, it does illustrate what I mean by buying 
peace-of-mind with insurance, because all of these 
possibilities will pass through your mind when you 
are served with a summons and complaint. We estimate 
that one out of every 20 doctors will be sued in Cali- 
fornia each year. The incidence of suits in which 
nurses are named is not as high, although in many 
suits against hospitals four or five or even more nurses 
may be named. 


For anyone interested in pursuing the subject further, 
I suggest reading the following material: 


1. Manual on Insurance, published by the American 
Hospital Association. 


2. “When is the Nurse Held Liable?” by Mrs. Grace 
C. Barbee. American Journal of Nursing, Vol. 54, 
No. 11, November, 1954. 


3. “The Legal Significance of a Study of Nursing 
Functions,” also by Mrs. Barbee. Bulletin of the Cali- 
fornia State Nurses’ Association, Vol. 47, No. 1, Jan- 
uary, 1961. 
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Negligence Is Assumed 


By Leo Parker, Attorney at Law 


@ Some higher court cases on record have held surgeons 
and hospitals liable for injuries to patients without any 
direct testimony that the injuries resulted through 
negligence of the surgeon or hospital employees. Re- 
cently a higher court held a hospital liable for injurious 
burns to a patient with only vague circumstantial evi- 
dence to justify the decision. 


In Frost v. Still College of Osteopathy and Surgery, 
79 N. W. (2d) 306, testimony showed the Still College 
of Osteopathy and Surgery is a corporation not for 
pecuniary profit. It maintains a college, hospital, and 
clinic. In addition to use of hospital facilities by various 
doctors and surgeons, these facilities are used by the 
hospital employees. 


One day a person named Frost suffered a back injury 
in an automobile accident, and took treatments therefor 
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Review of Hospital Law Suits 


at the clinic. Dr. Fagen examined her and advised a 
back operation. She entered the hospital for that pur- 
pose. Dr. Fagen performed the operation which began 
at 9:30 a.m. Present during the operation were Dr. 
Fagen, the surgeon; Dr. Carl Nagy, the anesthetist; 
Richard Mayer, D.O., surgical resident employed by the 
hospital and assigned to assist Dr. Fagen, and Ruth 
Johnson, the hospital’s surgical nurse. 


Frost was placed on the operating table face down, 
anesthetized, and as Dr. Fagen scrubbed for the opera- 
tion, Frost was prepped and draped for surgery. Dr. 
Fagen observed nothing objectionable about the prep- 
ping and proceeded with the operation, which took four 
hours. After the operation was completed, a dressing 
was applied to the surgical area and hospital employees 
returned her to her room. When Frost regained con- 
sciousness about 7 p.m., she immediately complained, 
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“My stomach hurts just terrible.” When Dr. Fagen 
saw Frost the next morning, he expressed surprise as 
he observed the burns on her abdomen. 


In subsequent litigation, without any direct testimony 
as to how or what caused the burns, the lower court 
held the hospital liable in $6,500 damages. The higher 
court appreved the verdict, saying: 


“In the instant case plaintiff (Frost) placed her- 
self in the care and custody of the doctor surgeon 
and the hospital employees or attaches, and from 
the time she lost consciousness until she awakened 
some nine and one-half hours later she did not 
know what instrumentalities were used on her, nor 
how she was injured. She knew she had received 
a burn on a part of her body not involved in the 
actual operation. It was sufficient that plaintiff 
(Frost) disclosed that the injury resulted from an 


external force applied while she lay unconscious 
in the hospital. It is also manifestly unreasonable 
to insist that she identify any one of the persons 
who came in or remained in the operating room 
or moved her back to her own room after the 
operation, as the person who did the alleged negli- 
gent act.” 


For comparison, see Ranelli v. Society of N. Y. Hosp., 
56 N.Y.S. (2d) 48. Liability of a hospital was approved 
by the higher court where a nurse neglected to place 
side boards for the bed, and a delirious patient recover- 
ing from anesthesia rolled out of bed to the floor, sus- 
taining injuries. The court said: 


“The failure of the head nurse to have side boards 
attached to the bed was a failure in an administrative 
function wherein she was acting as a servant of the 
hospital which was liable for her negligence.” 
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Factors to Consider in Planning 


Student’s O. R. Experience 


@ Operating-room nursing in the Army Medical Ser- 
vice is considered a nursing specialty that requires 
additional preparation beyond the basic nursing pro- 
gram. However, the problems of basic operating-room 
nursing education are universal. 


There is a diversity of opinion regarding the length 
of time and the placement of operating-room experience 
in the total curriculum. In relation to the amount of 
time that students should spend in the operating room, 
many factors must be considered. 


The operating room is one of many departments 
within the hospital in which nursing care is rendered. 


*Colonel Maley is chief nurse, medical section, Sixth Army Area 
Headquarters, San Francisco. This article is adapted from a paper 
presented at the fourth national congress, Association of Operating 
Room Nurses, Los Angeles, February 18-21, 1957. 





By Col. Agnes A. Maley, ANC* 


Because nursing care in the operating room is a 
special kind not usually given in nursing units and 
other departments of -the hospital, the nursing cur- 
ricula must include principles of operating-room nurs- 
ing to develop the attitude that surgical intervention 
for correction of a diseased condition is but one step in 
the continuity of patient care. 


Review of the literature on the subject indicates 
that nursing educators as well as students believe that 
a minimum of eight weeks is necessary. However, 
one school believed it attained its objectives in four 
weeks. This was accomplished by planning for the 
operating-room experience to contribute to the over-all 
objectives of the medical-surgical experience as well 
as those of the entire program. 


The amount of time a student spends in the operat- 
ing room is not as important as the way in which her 
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time is spent. Advances in medical practice have 
brought about the need to extend both theory and 
directed learning experience throughout the entire cur- 
riculum. When we consider the time that should be 
spent in any one unit, we must keep in mind that the 
primary purpose of basic nursing education is to pre- 
pare qualified persons for the practice of nursing. 
Therefore, basic students should, I believe, have only 
the directed clinical experiences that will enable them 
to have an understanding of the tatal nursing care of 
the patient. 


Many factors will influence the time spent in the 
operating room to accomplish this. The relationship 
between operating-room supervisor, staff nurses, and 
clinical instructor would be a determining factor. If 
the operating-room staff feels a responsibility in guid- 
ing the students through meaningful learning experi- 
ences, the students will learn quickly. On the other 
hand, if the staff is overworked or is not prepared 
for this responsibility, the students may have limited 
learning experiences. 


Also, the individual differences of students require 
that consideration be given to adjustment in clinical 
experience. Another consideration is the number of 
students receiving clinical experience in the operating 
room at any one time. 


Thus, it is difficult to set a “time-table” on clinical 
experience in the operating room because the school 
environment varies from school to school. However, 
it appears that, to meet the objectives of the medical- 


surgical unit, clinical experience may be extended from 
four to eight weeks. Somewhere in between may be 
the answer. 


Objectives of this experience should be as follows: 


1. To learn the principles of aseptic technic and ap- 
plication of these principles in operating-room nursing, 
surgical nursing, pediatric, obstetric, public health, 
clinic and medical nursing. 


2. To learn the functions of operating-room nursing 
care. 


3. To gain an understanding of the terminology of 
operative procedures. 


4. To gain an insight of the relationships of pre 
and postoperative nursing care, especially with regard 
to the anesthetic agents used, the physical manipula- 
tion of the body or part thereof, and the physical and 
emotional needs of the patient as a result of the oper- 
ative procedures. 


* 
5. To help the student function successfully as a 
team member in the operating room. 


These general objectives are not all-inclusive, but 
should be an integral part of the objectives of the medi- 
cal-surgical unit. 


It would appear that the primary faetor to be con- 
sidered in providing operating-room experience for the 
basic student program today is that such experience 
should be an integral part of the student’s total knowl- 
edge and understanding of nursing. This experience 
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must be looked upon as being primarily an orientation 
phase, not one which prepares the student nurse to 
function as an effective operating-room nurse upon 
completion of her basic program. 


The responsibilities of the professional nurse in mili- 
tary operating-room nursing may be greater than those 
of the civilian operating-room nurse. Observations of 
very active Army operating rooms have indicated that 
the ratio of professional to nonprofessional nursing 
service personnel is usually one to two. This means 
that the military operating-room nurse carries a tre- 
mendous responsibility for the teaching and supervision 
of these young nonprofessionals giving nursing care, 
in addition to carrying out her own complex nursing 
functions. Obviously, she must be well trained and 
skilled, and must have developed an insight into the 
problems of operating-room nursing. She is expected to 
function effectively as a member of the surgical team. 


The Army operating-room nurse rotates from hos- 
pitals in the Unite States to overseas hospitals. Most 
overseas tours of duty are for two-year periods. If 
the nurse is assigned to one of the large Army hos- 
pitals in the United States as a staff operating-room 
nurse, her role is comparable to that of a staff operat- 
ing-room nurse in a large civilian hospital, but if she 
is assigned to a small hespital or field unit, she may 
be the only operating-room nurse. 


Therefore, in addition to having an understanding of 
the principles of operative aseptic technic, operative 
procedures, methods of sterilization, and preoperative 


and postoperative care, she must be prepared in the 
principles of administration and teaching. In other 
words, she may find herself in a situation in which 
she must set up an operating room with only the as- 
sistance of enlisted personnel who may not have had 
previous operating-room preparation or experience. 


Seldom is it necessary to assign an inexperienced 
operating-room nurse to such a situation during peace- 
time, but there is always the possibility of a national 
emergency, and operating-room nurses must be pre- 
pared for it. To accomplish this, the Army Medical 
Service has established two courses in operating-room 
nursing and administration. The role of the Army 
operating-room nurse is implicit in the objectives of 
these courses, which are: 


1. To enrich the student’s understanding of what 
illness means to a patient physically, psychologically, 
and spiritually, and what the socioeconomic factors are. 


2. To develop the attitude that surgical intervention 
for correction of a diseased condition is but one step 
in the continuity of patient care. 


8. To learn rrinciples and methods of sterilization 
and to develop skills in these methods in order to pro- 
vide safe patient care. 


4. To learn the value of interdepartmental and intra- 
departmental relationships and to recognize contribu- 
tions other departments make to total patient care. 


5. To develop a better understanding of the operative 
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procedures in the varieus surgical specialties through 
concurrent theoretical classes and directed clinical ac- 
tivities disciplined by scientific methods. 


6. To develop an understanding and an appreciation 
of the principles of administration and teaching. 


7. To gain a better appreciation and understanding 
of team concept in total care of the patient. 


8. To develop an understanding of the role of the 
operating-room nurse in an emergency situation, dis- 
aster, combat areas and mass casualties. 


9. To develop an awareness of the vast area of re- 
search epen to operating-room nurses. 


10. To gain a better understanding of the physical 
standards of an operating room in order to provide 
safe patient care. 


11. To gain an understanding of the function of the 
central materiel section and its great contribution of 
indirect operative care of patients. 


12. To increase understanding of operating-room 
nursing and administration in as many facets as pos- 
sible. 


13. To gain a better appreciation of surgical instru- 
ments and equipment, their use, source of supply, main- 
tenance, and cost. 


The 22-weeks’ course conducted at Walter Reed Army 
Hospital, Washington, D. C., uses the following meth- 
ods to accomplish these objectives: 





1. Selected learning activities in clinical experience 
in the surgical specialty areas, 360 hours. 


2. Projects. 
a. Comprehensive surgical care study 
(1) Medical and nursing care plan 
(2) Total patient care (physical, psychologi- 
cal, and socioeconomic) 
b. Paper to be written about one phase of operat- 
ing-room nursing or closely related subject. 


The students are given one week (25 hours) of di- 
rected experience in operating-room administration 
and two weeks (50 hours) in operating-room clinical 
instruction. They are enrolled at the Catholic Uni- 
versity of America for courses in “Principles of Learn- 
ing and Teaching,” “Principles of Management,” and 
“Principles and Methods of Supervision.” 


COURSE CURRICULUM REVISED 

In 1956 the course curriculum was revised to include: 
nursing care of mass casualties, 20 hours; medical 
supply, four hours; cardiac arrest, two hours; operat- 
ing-room nurse’s role in relation to anesthesia, two 
hours; methods of instruction, two hours; positioning, 
two hours; and the spiritual needs of patients, two 
hours (the last conducted by chaplains of three faiths— 
Protestant, Jewish, and Catholic). 





This course has been successful in preparing the 
operating-room nurse to function effectively as a mem- 
ber of the Army surgical team in meeting the mission 
of the Army Medical Service wherever she may be as- 
signed. 
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Army nurses who have not had previous civilian 
postgraduate courses and are interested in operating- 
room nursing may apply for these courses after they 
have had one year’s experience in Army nursing. Selec- 
tion is based upen the individual’s performance, in- 
terest, and the recommendations of her chief nurse. 
Generally, it has been our experience that nurses who 
are competent medical-surgical nurses with ability to 
function as the leader of a nursing-care team are suc- 
cessful in completing the course and become competent 


operating-room nurses. 

Army nurses are graduates from three-, four-, and 
five-year accredited schools of nursing, and they have 
varied backgrounds and experiences. Regardless of how 
much time a young graduate spent in the operating 
room during her basic preparation, she should have 
specific preparation and directed experience to enable 
her to function as an Army operating-room nurse. 
This, we believe, can be accomplished through courses 
such as the one discussed. 


An Orientation and Inservice Program 


For Operating Room Personnel 


By Betty M. Haugen, R.N.* 


@ The need for an orientation and inservice program 
is vital—both to gain the most possible from each per- 
son in the department and to give the individual job 
satisfaction. 


Moreover, a common complaint is that there are not 
enough experienced operating room nurses. I believe 


*Operating room supervisor, VA Hospital, Portland, Ore. This paper 
is adapted from a lecture given at the fourth annual congress, As- 
— of Operating Room Nurses, Los Angeles, February 18-20, 


the best way to meet this problem is to establish a good 
orientation and inservice education program, whereby 
inexperienced nurses can be rapidly trained and fitted 
into the busy operating room. 


Most graduate nurses are “resistors” to education. 
They’re either “agin it on principle” or contend, “It is 
not practical in our situation.” The arguments, 
familiar to all of us, are many—“There isn’t time”; 
“We can’t afford it’; “Nurses have been trained”; “Our 































staff is too small.” The list is endless, and many times 
the arguments have been sufficiently overwhelming to 
destroy the idea of an inservice program before it 
could be established. 


In other instances, such programs have been started 
and “shoved down our throats” and have gone stumbling 
along, month after month, without consideration for the 
resistor-arguments. 


Then, happily, there is a different type of situation 
in which the resistors are recognized and their argu- 
ments explored and used for guides. The resistors are 
put to work, and so turned into conductors. In such a 
situation the question of how to establish a successful 
orientation and inservice program, either in the entire 
nursing service or in a special department such as the 
operating room, changes to how to keep up with demands 
of the staff for “more of the same” and soon! 


We have such a program in the nursing staff at our 
hospital. I’m proud that the operating-room staff is in 
the thick of it—not a forgotten special department un- 
aware of anything going on outside the surgery doors. 
We, in our surgery, are very much a part of all policy 
planning for our hospital. The supervisor and assistant 
supervisor of the operating room are members of the 
execltive staff which meets weekly to discuss problems, 
suggest solutions, and aid in whatever way possible to 
improve the entire nursing service. 


We have taken turns with other supervisors in assum- 
ing charge duties for the whole hospital over the week- 
ends when we are needed. By doing so we have had 


an opportunity to know the entire nursing-service plan 
and to be a part of it. I have also had an opportunity 
to meet and know all the new nurses coming to the 
station by giving the orientation tour to the various 
departments throughout the hospital. This has aided in 
providing a feeling of unity between the operating room 
and all other departments. 


We feel that our hospital’s program has proved very 
satisfactory, as there is always a list of applicants wait- 
ing admission to the O.R. staff. No nurses are hired 
for direct operating-room assignment. They are told of 
the waiting list when they apply, and they must take 
their turn. The nurse at the top of the list has waited 
a year or more for assignment. 


PURPOSE OF PROGRAM 


What is an inservice program and what is its pur- 
pose? In reality, it is the nursing-staff development 
plan. When successful, it becomes the basic frame- 
work of, or the vehicle for transporting, the entire 
nursing-service program—indispensable to it and insep- 
arable from it. 





The objectives of the inservice program must be the 
objectives of the nursing service, with emphasis on the 
central objective of consistently improving the quality 
of nursing care and service to the patients. If this is 
true, the inservice program is indispensable and can 
never be considered a “frill.” 


From a cold-blooded economic viewpoint, a success- 
ful inservice program which improves nursing care 
certainly pays dividends to the community, the hospi- 








147 


148 


tal, and every department involved, for better care re- 
sults in rehabilitated, contented patients; satisfactorily 
assisted physicians; happy, co-operative nurses, and re- 
duced staff turnover. There can be no doubt that it is 
a sound investment, regardless of whether it takes more 
time in the beginning. 


Who should be responsible for the program? It ap- 
pears obvious, in considering the objectives, that respon- 
sibility for the total nursing inservice program ulti- 
mately and logically rests with the director of nurses. 
It should not be delegated to the school of nursing 
staff, if the hospital has a school, because this is a 
nursing service program, for all who are giving serv- 
ice to the patient, whether professional or nonprofes- 
sional. 


If the hospital budget permits, a nurse may be em- 
ployed as “director of inservice education”—an educa- 
tional director, instructor, or supervisor who is spe- 
cifically delegated leadership responsibility for the over- 
all guidance and development of the program. 


In the operating room, the ultimate responsibility 
of such a program is that of the supervisor, even if 
there is an instructor responsible for the student nurse’s 
experience in the operating room. The supervisor must 
give guidance and leadership to the program and give 
responsibility for various parts of the plan to members 
of her staff. 


She must have the qualities of vision, enthusiasm, 
courage, initiative, efficiency, unselfishness, fairness, 
skill, energy, patience, experience, and, of course, judg- 


ment, preferably of the “horse-sense” variety. She 
must have as her primary interest the promotion of 
improved nursing service, and must demonstrate the 
conviction that improved service is best obtained through 
an enlightened, growing, interested, even devoted staff. 


All of the attributes mentioned are important, but 
one of the most important and sometimes hardest to 
remember is “patience’”—patience to move slowly with 
the group. Every supervisor has had to cultivate that 
attribute. Still too frequently, we forget and tend to 
fall victim to the habit of thinking, “It’s faster and 
better to do it myself,” and proceed to prepare a neat, 
ready-made package as a gift to the staff. 


Perhaps nothing is more important in the beginning 
of the inservice program than that it be a program by 
and of the staff—that, regardless of leadership re- 
sponsibility, it is the staff’s program, and that we con- 
trol our own ideas and actions, and move slowly with 
the staff. Later,.when the program is in full swing, 
keeping up with them may be hard, but patience is 
always necessary. 


The “package deal,” carefully planned though it may 
be, will most often result in many members of the 
staff becoming active or passive resistors, and little 
will be gained or given regardless of the “pep talks” 
or “pound-it-in” technics. A successful inservice pro- 
gram is not a directed program, but must have unob- 
trusive leadership. 


At a football game, there are yell leaders, but un- 
less the crowd feels the enthusiasm, the yells fall flat. 
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The inservice program is a self-directing and self-de- 
veloping one, and the most successful program will be 
the one with the greatest number of the staff, both pro- 
fessional and nonprofessional, taking a part in it— 
not just a “listening” and “learning” part, but a con- 
tributing part. Depending on the size of the staff, 
there may be a representative co-ordinating committee 
at the helm, or the entire staff may be on the committee. 


In the operating room the supervisor sits not as a 
dictator of the inservice program, but as a control 
and guide to keep the program from running rampant, 
which certainly precludes success. 





METHODS 


As for methods, many may be used, including the 
traditional teaching methods of conference, classes, lec- 
tures, clinics, movies, and follow-up discussions, sup- 
plemented with written material, such as orientation 
handbooks, bulletins, weekly conferences, and individual 
or small group on-the-job contacts. Getting group par- 
ticipation to discuss and present new ideas is most 
valuable. 


The most productive method in a good inservice pro- 
gram employs small committees, each working on one 
of the problems every active operating room has, such 
as how to cut costs, what changes in procedures should 
be made to produce more efficient results, what equip- 
ment is needed, and many, many more too numerous to 
mention. Because of real interest and freedom to work 
at their own pace, these small groups invariably find 








the time, and this plan gives all O.R. personnel a 
chance to be “a real part of the program.” 


The content of an inservice program should depend 
upon and vary with each individual situation. We in- 
clude orientation; interrelationships of all kinds, which 
might include the idiosyncrasies of the prima-donna sur- 
geon; nursing care and staff administrative procedures; 
safety factors; policy development; professional trends; 
staff-patient relationship; training, supervision, and 
evaluation of professional and nonprofessional person- 
nel; supplies, equipment, and budget; new drugs and 
anesthetics; surgical instruments; diagnostic or new 
procedures that have been developed and are being used 
in the surgery for the first time; counseling technics, 
and individual growth on the job. 


‘ 


With the exception of orientation, which I sincerely 
believe is the basic foundation of any inservice program, 
it really doesn’t matter too much what is or is not in- 
cluded, just so long as the needs of the staff are met 
and the central objective of improved patient care is 
achieved. 


I have no objection to the inclusion of the “tradi- 
tional topics,” or the use of the “traditional” methods. 
I just don’t think we should work so hard at what goes 
into the package and in what order it should be pre- 
sented. A “do-it-yourself” kit is not only much more 
fun, but, I truly believe, much more productive. The 
whole program must be dovetailed with the total staff 
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program throughout the hospital, or the result might 
be failure. 


The “take-off” point and the basic foundation is 
orientation. Orientation should be a major part of any 
inservice program, both in its operation and its continu- 
ous development and revision, and is one of the most 
productive elements in achieving success for all the 
objectives of the total program. Likewise, it is one 
phase in which all may participate. 


Every possible method should be used to achieve 
rapid, satisfactory orientation of the new staff member. 
The type of orientation will frequently have a major 
effect on the various objectives of the total inservice 
plan, and most certainly it has an effect on personnel 
turnover. 


Our chief nurse starts the orientation with her very 
first contact with the new nurse—be it personal inter- 
view or letter. She has the happy faculty of being able 
to pass on the “spirit” of the nursing service to ap- 
plicants during her discussion with them, and to dis- 
cuss frankly what might be called the less desirable 
aspects of working at our hospital as well as the vari- 
ous advantages. The groundwork for and philosophy of 
the orientation, inservice, and whole nursing-service 
program is laid by her in her interview with the nurse. 
Every professsional or nonprofessional person coming 
to the O.R. has the orientation to the hospital and 
ward experience, which is of great advantage to us, as 
she is already familiar with the general policies and 
procedures. 


The time allotment for the orientation program must 
be flexible and subject to trial and change. Many fac- 
tors will influence how much time should or can be 
spent in organized orientation. It may be desirable 
to set a minimum of two to four weeks or more for 
fairly concentrated orientation. In most hospitals, as in 
ours, a new employee replaces an employee—he or she 
is not extra, and thus the orientation must be fitted 
into the day’s work. However, when all staff members 
are orientation-conscious, the major job is done in the 
day-by-day on-the-job contacts. The important things 
are: 


1. Fit the need—of the individual as well as the 
assignment. 


2. Emphasize the content rather than the time spent. 


3. Don’t give too much too rapidly—spread the ma- 
terial over several weeks if necessary. 


4. Remember that orientation, to be truly successful, 
must be continuing. Every new assignment requires 
orientation. In our O.R. we find it impossible to pull 
the orientation phase out of and set it apart from the 
whole inservice plan. 


To set the pace for continuing, successfully adjusted 
participation in all aspects of the nursing-service pro- 
gram, I feel that every new employee must have an 
introduction to: the hospital and nursing-service phi- 
losophy of patient care; the other departments and per- 
sonnel and their functions; policies; the various oper- 
ating programs; administrative and nursing-care pro- 
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cedures, and the various aspects of interpersonal re- 
lations. 


To cover all these subjects properly and with suf- 
ficient follow-up reiteration requires the joint efforts 
of all members of the nursing staff and of representa- 
tives from other services and departments. Much of 
the material falls into the continuing as well as the 
initial phase of orientation, because so many aspects 
are a matter of obsefving and absorbing rather than 
merely being told about them. 


Orientation—imparting information, stimulating uni- 
fication of personnel—is a necessity, not a luxury, of 
modern nursing, hospital, and medical administration. 
It is only good business to accept the fact that an insti- 
tution will only be as good as the members of the 
staff, collectively and individually. 


_ INSERVICE PROGRAM FLEXIBLE 


I contend that if we are not too concerned with a 
program which is readily outlined on paper, we may 
have a more effective and lasting program in the long 
run. The inservice program for the entire nursing- 
service staff at our hospital is not the carefully sched- 
uled, clearly defined, readily recognizable type of pro- 
gram that existed a few years back. It cannot be con- 
fined in the 1, 2, 3 or a, b, c of an outline. Nor can it 
be neatly encompassed in a written schedule of 1 to 2 
p.m. every Wednesday. It has no particular beginning 
and no end. It spills over any confining borders one 
might choose to try to apply to it. One confronts it 





around unexpected corners and stumbles over it at in- 
congruous moments throughout the affairs of the hos- 
pital day. 


Our inservice program has become so much a part of 
every aspect of our nursing service that it is no longer 
distinguishable therefrom. It is the spirit and actu- 
ality of our day-by-day work. With few exceptions, 
practically all nurses on our staff, in one way or another, 
are involved in some plan or project which we consider 
part of our inservice program. 


We in the O.R. have an active part in the over- 
all inservice program, as well as having our own in- 
service plan. We aid in the procedure-writing for nurs- 
ing-service programs when our specialized knowledge 
is helpful. For instance, representatives of the oper- 
ating room, along with the central service and ward 
nurses, wrote the procedure to be followed in operat- 
ing the steam sterilizers installed in each ward for 
autoclaving ward equipment and the procedure for 
sterilizing the articles, and members of the operating- 
room staff then instructed the ward personnel, both pro- 
fessional and nonprofessional, in the use of the auto- 
claves. 


The most potent factors for good or ill in an inserv- 
ice program are the interest, ability, and attitude of 
the staff responsible for giving the nursing care, 
whether on the ward or in the O.R. Unless these fac- 
tors are present, all the other factors would not assure 
a high quality of care. 
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KEEPING EMPLOYEES SATISFIED 


How can we assure that we have and can keep an 
informed, capable, satisfied group of employees? There 
is much to be said, of course, for careful selection of 
applicants, and for looking well into their basic pro- 
fessional background. With careful selection we have 
a greater potential for the kind of staff we want. Much 
can be said also for good working conditions, fair poli- 
cies, material benefits, and similar tangibles which a 
hospital may furnish. 


More important, however, is the innate wish of the 
satisfied employee to take care of the little things and 
to help plan new and better ways of doing a job. Also, 
a dissatisfied employee can create problems in a de- 
partment, but putting the person to work and listening 
and appraising her gripe will often solve the problem. 


I believe that what we have accomplished is pri- 
marily due to the basic philosophy of nursing admin- 
istration at our hospital and the transmitting of that 
philosophy to us on the staff. When I try to put that 
philosophy into words, there seem to emerge five basic 
precepts which are practiced and which many of us on 
the staff have tried to emulate, with varying degrees 
of success. These precepts, when practiced, seem auto- 
matically to result in a practical participating staff 
program. They are: 


1, Little things are often the most important things. 


2. If you cannot offer a complete solution to a prob- 
lem, at least give employees an explanation or an an- 





swer and seek their suggestions. 

8. The best ideas often come from the person closest 
to the problem. 

4. There is no harm in the boss admitting that he 
or she is wrong. 


5. Be willing to give the other fellow credit for what 
was originally your idea. 


As the staff members become ‘aware of such a phi- 
losophy, it is easier to gain their confidence. We en- 
courage them to blow off steam, and they do. We urge 
them to tell their problems and frustrations, and they 
do. From their comments and suggestions come the 
plans for a participating inservice program. They 
are not afraid to speak their minds, and we listen— 
and learn. Almost at once it becomes obvious that the 
first step in a new program should be a “solve-the- 
little-frustrations” project. 


Considerations of these little frustrations opens many 
areas of activity such as the revision of procedures 
to make them more practical, development of addi- 
tional guides to make the scrubs easier, labeling of 
the instrument shelves to assist in picking instruments. 


For each problem that provides chronic frustration 
to the staff, we put a group to work on the solution. 
We try to put to work the person who has called the 
problem to our attention, and let her get assistance 
from her fellow workers. We let them work at their 
own pace, giving them as much or as little assistance 
as they want. We let them come up with the ideas 
for solution—even if sometimes we drop hints on the 
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ideas in the course of casual conversation. In the back- 
ground are always the supervisor and assistant super- 
visor, who are serving as an integrating and control 
tower for the various projects. 


Collectively, these projects cover most of the major 
aspects of our service: initial and continuing orienta- 
tion; professional advances and trends; knowledge and 
part in policy formation; means of training and super- 
vising the nonprofessional worker; budgeting and con- 
servation of supplies and equipment; procedure devel- 
opment and revision, and counseling and evaluation 
technics. The program has been in effect long enough 
to solve many problems, but of course we always have 
new ones to take their place. 


Our nursing service and inservice programs have 
become practically synonymous, and we are convinced 
that we see increasing evidence of progress on the 
road to accomplishment of our aim of constantly im- 
proving service to the patient and assisting the sur- 
geon through an interested, informed, capable, partici- 
pating group of nurses and aides. 


How does one evaluate an inservice program? We 
have no concrete measuring devices except perhaps 
regular analysis of turnover rates, and studies of re- 
duced costs in various areas. But we use three simple 
methods of evaluating the less tangible aspects: 


1. We ask—doctors, patients, aides, nurses, and 
others. When they point out weak spots or criticize, 
we try to do something about the problem—seeking and 


using their suggestions. 


2. We listen. Our surgeons and the staff are most 
vocal in their “now” and “then” comparisons. Alli are 
ready to tell us what they think and to assist in mak- 
ing changes. 


3. We observe. On the whole, our doctors and staff 
appear more happy and content. Our turnover rate 
has been reduced. Our nurses demonstrate their feel- 
ing of belonging and responsibility by the quality of 
their performance, and by volunteering to assist in all 
parts of the projects. 


Our program, though not perfect or complete, is an 
effective, ever-changing, and stimulating one in which 
the employees are interested and to which they are 
contributing. 


The inservice program is the caravan—the means of 
transporting the nursing service program—inseparable 
from it, indispensable to it. The various projects are 
the vehicles which make up the caravan. Participation 
by all the staff composes the motors of the vehicles. The 
stimulation and interest derived by the staff in having 
their ideas used and their questions answered is the fuel. 


There are times when the caravan resembles a weary 
group of covered wagons in the 1800’s. At other times 
it assumes the aspect of a group of jet-propelled space 
ships taking off in all directions, leaving the “control 
tower co-ordinator” breathless and hard-put to keep 
a steadying hand on the controls. But always it keeps 
moving forward and covers interesting territory. 
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An O. R. Teaching Outline 


By Ethel M. Turkenkopf, R.N.* 


@ The course in operating room technic offers the stu- 
dent an opportunity to apply her learning to a practical 
situation. In the operating room she can see better 
application of the principles of bacteriology and anat- 
omy and physiology. 

Instead of presenting operating room technic as an 
isolated unit, we have broadened our course to include 
the central supply room and recovery room. The result 
of this combination is that the student becomes more 
aware of the vast amount of time and effort expended 
in caring for the surgical patient. 


The student is able to scrub for a case in the morn- 
ing and then have the opportunity to observe and care 
for the patient immediately postoperatively. This makes 
for a more meaningful experience with fuller apprecia- 
tion of the patient’s postoperative reaction. 


All our supplies are prepared and sterilized in the 
central supply room. Assigning the student to that de- 
partment intensifies her awareness of the need for good 
aseptic technic to preserve and continue the chain of 


*Operating room supervisor, East Orange (N. J.) General Hospital. 


asepsis which has its inception in the central supply 
room. 


With the co-ordination of the three services, the 
course in operating room technic has a richer meaning 
and presents an over-all view of the preparation, asep- 
tic technic, and postoperative care necessary for the 
well-being and safety of the patient. 


Time Allotment: 


15 hours of formal class—exclusive of anesthesia. 
Three classes in anesthesia are given in the students’ 
residence, by the chief anesthesiologist. 

20 hours of ward classes. We try to devote half an 
hour a day to a class on surgery of a specific organ— 
depending on the type of case coming up. Fortunately, 
our students are not needed for service. 


10 weeks of clinical experience in the operating room, 
with a portion of that time spent in the central supply 
and the recovery room. 


Methods: 


All lectures are presented as lecture-demonstrations, 
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with student activities as follows: 

1. Notes and observations 

2. Repeat demonstrations 

3. Volunteer information, definitions, etc., when re- 
view material is presented 

4. Recitation of assigned reports 

5. Case study 

6. Films and tours as indicated in outline 

7. Going through all the various facets of surgical 
procedures, according to the following outline. 


Student Level: 

The course is placed at the end of the first year or 
early in the student’s second year, after she has had 
the basic sciences and medical and surgical lectures. 
All classes are conducted during the clinical experience 
period. 


Means of Evaluation: 


Pre-test 

Class standing grades 
Achievement tests 
Anecdotal records 
Notebooks 

Case study 


Aims: 


1. To help the student develop an appreciation for 
aseptic operative technic. 


2. To develop the ability to cope with any emergen- 
cies which may arise in relation to surgery. 








3. To teach the student to understand and appreciate 
the nurse’s duty and responsibility to the patient, the 
surgeon, and the hospital. 

4. To develop an understanding of and appreciation 
for the need of teamwork and co-operation by everyone. 
Objectives: 

1. To acquaint the student with the duties of oper- 
ating room personnel. 

2. To develop a rigid sense of aseptic technic. 

3. To have the student know the various operative 
procedures and understand the terminology. 

4. To teach methods for co-ordinating the various 
activities of the operating room, recovery room, and 
central supply room. 

5. To teach the student the value and care of equip- 
ment. 


6. To teach her the names and uses of the basic and 
special instruments. 

7. To help the student to appreciate the patients’ 
feelings and to know how to approach and comfort the 
patients. 

8. To help the student appreciate the relationship 
between the operating room and the other departments 
of the hospital. 


Class I Orientation and Introduction 3 hours 
to course 

A. Pre-test 

B. Qualifications of a good 


operating room nurse 
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Class Il 


Class Ill 


C. Aims and objectives of course 
D. Tour of operating suite 


Duties of Circulating Nurse; 
Medico-Legal Aspects 
A. Cleaning and supplying room 
B. Handling of sterile and 
unsterile equipment 
C. Care of room 
1. Before, during and after 
‘cases 
Septic care 
Breaks in technic 
Sponges, solutions, drugs, etc. 
. Positioning patient 
edicolegal Aspects 
Negligence and accidents 
Specimens and foreign bodies 
Permits 
Valuables 
Charting 


2 hours 
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Sterilization and Disinfection; 2 hours 
Microbiology Reivew 
A. Review terminology 
B. Methods of sterilization 
and disinfection 
C. Means of testing sterility 
D. Use of sterilizers and 
equipment 
E. Preparation of supplies 


Class 


Class 


Class 


Class 


Class 


Class 


IV 


VI 


VII 


Vill 


F. Relation of bacteriology 
to surgery 


History and Advancements in 
Surgery; Physical Set-Up of the 
Operating Room 
A. Chronological correlated 
outline of: 
1. Surgery 
2. Anatomy 
3. Sterilization and 
disinfection 
B. Physical set-up of the 
operating room 
1. Location and size 
2. Ventilation, light, and 
heating 
3. Furniture, equipment, linen, 
and costs 
4. Electro-static problems 


1 hour 


Basic Instruments 1 hour 


Rubber Goods, Gown and 
Glove Technic 


Sutures and Needles—Technic 
of Handling, Suture Book, etc. 


1 hour 


2 hours 


Duties of Scrub Nurse; 
Draping and Room Set-Up 


2 hours 


Repeat Demonstration of 1 hour 


Class VIII 
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Orientation Outline 


7:00- 7:30 Assignment to lockers; caps, gowns, and 
masks 

7:30- 8:30 Conference with supervisor re rules and 
regulations, deportment, etc. 

8:30- 9:30 Tour of operating room 

9:30-11:30 Observation of surgery 

11:30-12:00 Lunch 


.12:00- 1:00 Class I in operating room technic 


1:00- 3:30 Operating room housekeeping. 

First two weeks—one class daily with conferences 
Dp. . 0. 

Theory and practical examinations at middle and end 
of clinical experience. 


TOURS: 


Johnson & Johnson 
Edward Weck & Co. 
Ethicon, Inc. 


FILMS: 

Edythe L. Alexander — “Setting Up An Operating 
Room;” “Duties of the Suture Nurse;” “Operating 
Room Suture Technic” 

U. S. Navy — “Surgical Dressings” 

The March of Time — “Modern Surgery” 


OPERATING ROOM, WARD CLASSES AND 
CONFERENCES: 


I. Conference p. r. n. for perfection and stand- 
ardization of technics 


II. Operating room technic and surgical anatomy 
A. Surgery of a specific organ or cavity 
1. Preoperative care 
a. Indications for surgery 
b. Diagnostic procedures 
ce. Preparation for surgery 
Special instruments and supplies 
Draping 
Incision and landmarks 
Anatomy, anomalies, blood and nerve 
supply, adjacent organs and structures 
6. Technic of surgical procedures and 
sutures 
7. Postoperative care 


oP & 


Senior Elective Outline 
Operating Room Department 
Aim: To help the student prepare herself for operating 
room work on a graduate level. 
Objectives: 


1. To acquaint the student with the duties and respon- 
sibilities of graduate personnel 

2. To help the student to realize procedures may be 
carried out differently at other hospitals 

3. To offer the student a varied background in the 
special services 

4. To acquaint the student with the finer points of 


operating room technic which make for a better operat- 
ing room nurse. 
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Program 


1. 
2. 
3. 


ao 


A. Re-orientation—first week 
B. Advanced classes in: 


Asepsis 

Scrubbing for special services 
Rationale used in: 

a. Making assignments 

b. Ordering supplies 

c. Accepting bookings 
Selecting instruments for the 
day’s cases 

Special supplies 

Medicolegal aspects 
Variations in technic which 
may be used in other 
hospitals 


8. Field trips to other hospitals 
and supply companies. 
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@ Time limitations made it impossible to answer all 
audience questions at the fourth national congress, 
Association of Operating Room Nurses. To answer 
some of these questions several program participants 



















Q. If you have the same number 
of registered and practical nurses, 
is it better to have the registered 
or the practical nurse scrub for 
operations? 


A. This would seem to depend, in 
part at least, on the skill required 
of the scrub nurse in the situation. 
Providing that a practical nurse is 
capable of handling the scrub, the 
R.N. could conceivably serve a 
more useful purpose directing the 
activities of the theatre. 


Q. What are the necessary re- 


quirements for a clinical instructor 
—a postgraduate course or a B.S. 
degree in nursing? What about 
experience? 

A. A B.S. degree is desirable, but 
it is not too likely that enough 
persons with degrees are available 
to fill all positions. A postgraduate 
course is essential except in the 
case of a person who is well pre- 
pared through experience and na- 
tive ability. 

Q. Who do you believe should be 
responsible for the orientation of 
new O.R. staff nurses? 


were invited to give their opinions in this column. 


1. Stella J. Sewell, R.N., assistant director of nurs- 
ing, Vancouver (B. C., Canada) General Hospital: 


A. The department head. She 
should be aware of over-all plans 
for general orientation to the hos- 
pital and not duplicate these. 
Orientation within the department 
could be delegated to a suitable 
person or persons. Doing it one- 
self leaves no doubt as to the 
point covered. 


Technics might be demonstrated 
by the clinical supervisor or other 
qualified staff and might be done 
in conjunction with other teaching 
programs under way within the 
department. 
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Q. In a teaching hospital, do you 
require that graduates from other 
hospitals adhere to your technics? 


A. Yes. 


Q. Should the clinical instructor 
scrub with students who need 
assistance, or should a scrub nurse 
do it? 


A. The clinical supervisor should, 
if time and circumstances permit. 
A reliable scrub nurse should meet 
the situation equally well, as all 
staff members have responsibility 
for teaching, whether formal or 
informal, at all times. 


Q. What do you consider an ade- 
quate length of time for an ex- 
perienced R.N. to show an aptitude 
for grasping O.R. procedures? 


A. Two or three weeks to grasp 
technics and routines. Her desire 
to learn and her ability and appli- 
cation to duties would determine 
further development. 


Q. Would it not be better teach- 
ing for the students, if for special 
surgery, such as neuro and tho- 
racic, the staff nurse with special 
experience helped them? This 
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would be with the full knowledge, 
consent, and cooperation of the 
O.R.S. 


A. Yes. In a set-up in which 
there is sufficient clinical material 
to have special services subdivided, 
those specially trained should as- 
sume some teaching responsibilities 
and should be better prepared as 
to specific knowledge than the 
O.R.S., who has duties at the ad- 
ministrative level. 


Q. What should a clinical instruc- 
tor in surgery do when she assigns 
a student to a second scrub so that 
she will learn aseptic technics and 
the surgeon uses her immediately 
to retract for him? 


A. A student might learn quite 
advantageously by holding retrac- 
tors, provided that the situation 
did not become chronic! If pos- 
sible, the surgeon should be briefed 
to have suitable assistance to ob- 
viate the likelihood of such a 
situation. 


Q. Could you please state briefly 
what the main objectives are or 
should be for a student nurse in 
the O.R.? 


A. To develop a basic knowledge 
and understanding of aseptic tech- 
nics and their application during 
operative procedures, in order that 
these may be related to the many 
ramifications of patient care 
throughout the patient’s stay in 
the hospital. 


2. Pauline R. Young, R.N., operating 
room supervisor, Hahnemann Medical 
College and Hospital, Philadelphia: 


Q. What do you think of surgeons 
booking elective cases through the 
night supervisor? 


A. I think it poor policy unless the 
night supervisor is familiar with the 
personnel status of the operating 
room suite, so that there are enough 
nurses on duty at the time to effi- 
ciently take care of the case, without 
upsetting the previously planned 
schedule. 


Q. What do you think of the idea of 
having central service run by the 
supply department or pharmacy, and 
not by nursing service? 


A. I can’t see anything wrong with 
central service being controlled by 





Doct 


= 


Sa. 








eae 


lad 


+ 


> 
’ 





pharmacy or the supply department 
if there is a definite understanding of 
the needs of the nursing service areas. 


Q. Do you believe that patients should 
be in the hospital before they are 
booked in surgery, or should they be 
booked before they are admitted? 


A. Many times it is necessary for a 
patient to be scheduled for surgery 
prior to being admitted, because of 
the tremendous turnover of patients 
today, but I do feel that the surgeon 
should cancel such an operation in 
due time if something has happened 
regarding previous arrangements. 


Q. What is the responsibility of the 
O.R.S. who sees a surgeon operating 
in a manner she honestly believes is 
detrimental to the patient, particularly 
when she hears reports that his pa- 
tients do not do well postoperatively? 


A. If the O.R.S. believes the technic 
and method employed by any surgeon 
in the O.R. is detrimental to the pa- 
tient’s well being, she has a responsi- 
bility to report the incident to the 
head of the surgical department in 
such a way that he will be willing to 
observe the technics employed by the 





surgeon in question. It is very poor 
ethics for nurses to discuss this un- 
fortunate happening in the dressing 
room or dining room. 


Q. Do you accept elective cases after 
2 p.m., and do you accept a substitute 
case for a canceled procedure? 


A. We schedule elective surgery after 
2 p.m. if the schedule is not already 
booked tight for the following day, 
but try to avoid it because there are 
some surgeons who will make a prac- 
tice of this method. We also will 
substitute an operation for a canceled 
one if it will require approximately 
the same length of time. A patient 
should not be kept in the hospital an 
extra 24 hours just because the O.R. 
has a definite ruling for scheduling 
cases. 


Q. What information concerning doc- 
tors’ staff meetings and tissue com- 
mittee reports should be available to 
the O.R.S.? 


A. If something pertinent to the O.R. 
is discussed at staff meetings, the re- 
port should be taken to the O.R.S. 
either through the director of nursing 
service or the O.R. committee. The 











same method should be followed if 
there is a special, new, or different 
method to be employed in handling of 
tissues or specimens by O.R. person- 
nel, 


Q. When you mentioned that bookings 
should be done by O.R. personnel, does 
this include the ward clerk in surgery? 


A. When an O.R. schedule is set up 
so that each kind of surgery has a 
specified number of hours on certain 
days, there is no reason why a well- 
trained ward clerk could not schedule 
operations for the given time. 


Q. What do you think of having the 
anesthesiologist plan the scheduling 
with the O.R.S.? Could he not give 
her support when surgeons become 
unreasonable about crowding patients 
in? This would mean scheduling cases 
when the chief on anesthesia could be 
consulted. 


A. The assistance of the chief anes- 
thesiologist in planning a workable 
schedule is a tremendous help to O.R. 
personnel, and I believe everyone is 
happier with the end results. 


Q. How long after surgery is a wound 
infection considered the fault of the 
O.R.? 
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A. There are several factors that 
must be considered when a postopera- 
tive wound infection is present. 


1. Was the infection present when 
the original dressing was removed? 


2. Was it a normal clean procedure, 
or was any infectious material spilled 
onto the clean surfaces? 


3. Was the incision completely cov- 
ered by the first postoperative dress- 
ing? 

4. How conscientious is the surgeon 
with the preoperative skin prepara- 
tion? 


5. What bacteria are found in the 
culture? 


6. Has there been more than one 
infection of this type? If so, track 
down the personnel contacting each 
case. 


I cannot see how time could be the 
deciding factor for a postoperative in- 
fection. 


Q. In your hospital, are nurses per- 
mitted to go to meals in their scrub 
gowns? Are doctors permitted to 
leave the O.R. floor in scrub suits? 
Please state reasons for or against. 
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A. Yes, in my hospital nurses and 
doctors leave the O.R. suite for the 
dining room and other departments 
in O.R. attire for the following rea- 


sons: 


1. Sufficient time is not allowed be- 
tween a.m. and p.m. schedules for two 
complete changes in clothing. 


2. The architectural set-up does not 
permit a police-like check on each in- 
dividual leaving the O.R. suite. 


I do not approve of the procedure 
but am at a loss as to how to over- 
come it without the aid of many more 
O.R. nurses to start the p.m. schedule, 
and a staff of surgeons with a thor- 
ough understanding of the basic prin- 
ciples of aseptic technic. 


[ED. NOTE: The scrub gown or 
scrub suit, protected by a laboratory 
coat, can be safely worn to the dining 
room and subsequently in surgery. 


The clothing unsafe in the operat- 
ing room is that which has been worn 
in patient areas, out on the street, 
or elsewhere in the hospital—accumu- 
lating dust and bacteria everywhere. 


Surgical gowning does little to control 
the shedding of these bacteria into 
the air of the operating room. As 
they are shaken loose, they settle out 
around the hem of a gown and are 
subsequently scuffed into the air. The 
accompanying chart illustrates the 
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need for a complete change of cloth- 
ing to control this source of contami- 
nation. 


Surgeons are keenly cognizant of 
the increased incidence of hospital 
sepsis, and certainly in a_ hospital 
struggling to control sepsis, clothing 
and shoes will be changed immediate- 
ly prior to entering surgery. 


Shoes should be limited to use in 
surgery to prevent the tracking in of 
dust and dirt from other areas in the 
hospital plus the collecting of dirt on 
the soles which renders them non-con- 
ductive and insulates the wearer from 
a conductive floor.] 


38. Frances E. Reeser, R.N., operating 
room supervisor in New York City 
and national vice-president, Associa- 
tion of Operating Room Nurses: 


Q. When you have a staff confer- 
ence, who is the leader? 


A. The type of conference would de- 
termine who the leader should be. If 
possible, a member of the staff, who 
has no administrative authority, 
should conduct it. A conference con- 


ducted in this manner is kept on a 
more democratic level. Also, it gives 
staff members confidence in their abil- 
ity and stimulates interest in their 
jobs. A member of the staff could 
lead a conference dealing with pro- 
cedures or technics. 


A supervisor or head nurse should 
lead a conference dealing with per- 
sonnel problems, since she would be 
the most experienced person, and 
would be able to solicit ideas from 
the group. 


The final responsibility for results 
of any conference cannot be delegated 
but must be assumed by the super- 
visor. A leader of a conference should 
be equipped with a wide store of 
knowledge, judgment and skill. 


Q. When the director of nurses 
makes rounds each morning, what 
should the supervisor include in the 
report to her? 


A. The report should include the 
following: 


(1) Staffing 


(2) Personnel problems (if the su- 
pervisor is unable to cope with them) 





(3) Emergency cases which have 
occurred during the night tour of 
duty | 


(4) Problems pertaining to supplies 
and equipment which the supervisor 
has not been able to solve 


(5) Any change in the pfe-ar- 
ranged schedule of operations for the 
day 


(6) The progress of the educational 
program. 


Q. Do you believe it is helpful to 
have individual conferences periodical- 
ly with your staff? 


A. Yes. Such conferences are con- 
sidered a service to assist the individ- 
ual in solving her own problems. They 
provide an opportunity to analyze the 
individual’s work—to commend her on 
her strong points and point out her 
weaknesses—and should offer sugges- 
tions for overcoming these weak- 
nesses. 


An employee should be free at any 
time to ask for a conference, and the 
supervisor should hold one when she 
feels it is necessary. It should be 
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held in privacy, in a quiet spot where 
there will be no disturbance. 


Q. Should nurses be changed 4n the 
middle of a case—if a case lasts for 
a long time and they haven’t had 
lunch, or if it is past their time to 
get off duty? 


A. Yes, nurses should be relieved for 
lunch. An instrument nurse is always 
under a certain amount of tension 
which normally affects her blood 
chemistry and therefore influences 
body mechanics. Without food for 
energy she cannot do her best during 
a case. 


Also, plans should be made to re- 
lieve a nurse at the close of her tour 
of duty. An overtired staff member 
does not make for good morale in a 
department, nor can she give excellent 
service to the patient or surgeon. It 
is true that on occasion a nurse may 
wish to remain with an interesting 
case until it is completed, but this 
should not be a routine occurrence. 
A good instrument nurse has no diffi- 
culty relieving another on a case; 
therefore, neither the patient nor the 
surgeon will suffer. 
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Q. Do you feel the instrument nurse 
should tell a surgeon if she sees him 
“break” sterile technic during sur- 
gery? 


A. Yes. Technic is everyone’s re- 
sponsibility. Our aim is to give out- 
standing patient care at all times. To 
do this every member of the staff 
must be alert to breaks in technic 
during surgery. We must keep in 
mind that the patient usually is in a 
weakened condition upon arrival in 
surgery, and he is the one who suffers 
if safe practices are not employed. 


Q. Many surgeons do not use proper 
technic when drying their hands after 
scrubbing. Should the nurse call a 
surgeon’s attention to such a break? 


A. The answer to the previous ques- 
tion on “breaks in technic” applies to 
this situation also. Since each hospi- 
tal has a technic peculiar to its rou- 
tine, it is advisable to tell the surgeon 
the method used. If he has difficulty 
carrying out the procedure, demon- 
strations may be given. If there is 
no improvement after he has been 
told and shown, it may become neces- 
sary to have the surgical chief speak 
to him. 


Q. Would you consider a small refer- 
ence library in the operating room of 
value for staff use? Where would it 
be placed to avoid loss? 


A. A reference library in the oper- 
ating room is definitely a necessity. 
It is a very valuable tool for teaching, 
particularly when nursing assistants 
are used in the department. The in- 
strument nurse feels it is necessary 
for her to attain a thorough knowl- 
edge of all aspects of nursing, as well 
as to keep informed about the latest 
surgical technics, in order to antici- 
pate the needs of the patient and the 
surgeon. 


This information should be in the 
most convenient place — with the 
shortage of personnel and time, pref- 
erably in the operating room proper. 
The lounge is usually a suitable place, 
since it has the most relaxing atmos- 
phere. During “coffee break” the 
nurse will then have an incentive to 
glance through literature in which she 
is interested. 


A readily available reference lib- 
rary stimulates growth and develop- 
ment of personnel, and will also save 
time for staff members who prepare 
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conferences and classes. 


Q. Who is responsible for keeping 
procedure books up-to-date? How 
can you be sure they will be read? 


A procedure committee should be 
formed to set up the procedure book 
and to review and evaluate new pro- 
cedures which may be needed. It is 
the responsibility of all members of 
the staff to see that the book is kept 
up-to-date and that no procedures are 
lost. The head nurse or instructor 
should also make a periodic check on 
the contents. 


One way to be sure each staff mem- 
ber has read the procedure is to have 
her sign or initial it after reading it. 
The entire procedure book should be 
reviewed approximately every three 
months by each staff member, to 
guard against the possibility that a 
procedure has been added without her 
knowledge. 

Q. How does one cope with profes- 
sional jealousy among scrub nurses, 
causing unrest in the department? 


A. A mature individual seldom shows 
professional jealousy, but it may 
occur among the staff, especially in 
an active operating room situation. 


The supervisor cannot shift the re- 
sponsibility for helping the individual 
or individuals who have developed 
this personality trait. 


There are many things which may 
cause jealousy. The nurse may feel 
the need for recognition. To meet 
this need, the supervisor should give 
credit and praise when earned, and 
demonstrate personal interest in the 
progress of the individual. 


If the nurse seems to need security, 
her assignments should be definite 
and the performance standards clearly 
defined. It is well at this time to 
let her know that if she performs in 
a certain manner she will gain the 
supervisor’s approval. The relation- 
ship between her job and that of the 
other members of the staff should be 
explained. If she makes suggestions, 
they should be used when possible. 
The supervisor should indicate by her 
attitude that the nurse’s job is im- 
portant and tell her why she has been 
asked to do it. 


The supervisor must be patient 
when dealing with the nurse, and 
should display a sincere interest in 
her welfare. Regular conferences 





should be held to discuss her prob- 
lems and progress. An effort should 
be made to have her realize the ad- 
ministrative staff does not show fa- 
voritism, and she should be encour- 
aged to work with other members of 
the team as much as possible. 


If improvement is noted, the nurse 
should be told, and assigned greater 
responsibility as she proves herself 
able to accept it. 


4. Sister Mary Alexine, R.N., operat- 
ing room supervisor, Mercy Hospital, 
San Diego, Calif., and member, na- 
tional board, Association of Operating 
Room Nurses: 


Q. How can one overcome the prob- 
lem of so-called “corridor consulta- 
tions” preoperatively ? 


A. The quality of preoperative con- 
sultations is not within the realm of 
the O.R.S. This is the responsibility 
of the record-audit committee. If this 
committee is non-existent, the matter 
should be referred to the chief of staff 
and the administrator. 


Q. How do you feel about allotting 
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space in a new O.R. suite for a student 
nurse classroom where space is at a 
premium? 


A. Any room in the O.R. suite can 
be used for student demonstrations. 
If space is at a premium, it would 
seem wasteful to set aside one room 
for the sole purpose of teaching. Other 
classrooms can be used for O.R. 
lectures. 


Q. Should a microbiology course be 
given in correlation with an aseptic 
technic course in the O.R.? 


A. Microbiology as a basis for sur- 
gical nursing procedures is given in 
the pre-clinical semester (48 hours). 
Undoubtedly it would be more mean- 
ingful if the course were divided into 
(a): pre-clinical section of basic prin- 
ciples, (b) advanced, to be correlated 
with aseptic technic course (8 hours). 


Q. Do you feel that a recovery room 
should be under the supervision of the 
O.R. supervisor? 


A. A recovery room can be under 
the supervision of any competent su- 
pervisor who is familiar with imme- 
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diate postoperative care. If the O.R. 
supervisor has time and the recovery 
room is in close proximity, her super- 
vision is desirable. 


Q. If a surgeon says he will be re- 
sponsible for any and all sponges, 
cotton pledgets, and cottonoid strips 
used on his cases and does not want 
a count, should nurses insist on a 
count or ask him to sign the chart 
taking responsibility? 


A. Usually it is not the doctor’s pre- 
rogative that determines the sponge 
count. It is a matter of hospital 
policy and administration. In most 
states, especially in California, mal- 
practice suits have made it almost 
mandatory to take counts on all types 
of sponges. 


Q. How do you get the surgeon, par- 
ticularly the visiting surgeon, to wear 
his mask above the nose? 


A. The problem is largely one of 
vigilance. It is the older group of 
doctors who offend most frequently. 
They were trained at a time when 
the need for strict aseptic technics 


was less widely realized. 


Q. When a patient is brought to the 
O.R., where is he left to wait before 
being anesthetized? Who stays with 
him? If this person is an aide, has 
she had special instruction in filling 
this role? 


A. For economical reasons today, an 
anesthesia room is often deleted. We 
find it satisfactory to call the patient, 
allowing sufficient time to reach the 
O.R., and without delay place the pa- 
tient on the operating table and secure 
him. This eliminates leaving the pa- 
tient in a busy and noisy corridor. 


Q. If a case becomes infected follow- 
ing surgery, is this reported to the 
O.R. supervisor? Describe the meth- 
od for reporting and the follow-up. 


A. Yes. There is a short form slip 
to be filled in by the floor nurse which 
is sent to the administrator, O.R. su- 
pervisor, and laboratory. Routine cul- 
tures are always done. Complication 
sheets are inserted in the patient’s 
chart on every surgical case the day 
of surgery, and these are completed 
by the surgeon. 


a™ 


rT 
pa 


_— 


[ 
[ 
[ 
[ 
L 
L 
L 
l 
L 


- 


- 


ame 
ee 


gm? oe 


: 


— Go 






AOR] 
of Nebiad 
Empire Jiviied 








Officers of the newly formed AORN of the Inland Em- 
pire of Southern California are (|. to r.): Mrs. Glenna 
Woldruff, San Antonio Community Hospital, Upland, treas- 
urer; Mrs. Elsie Moy; Kaiser Foundation Hospital, Fontana, 
secretary; Barbara Hohner, O. RS., 
Kaiser Foundation Hospital, presi 
dent; Celeste Jumper, sania 
O.R.S., Riverside (Calif.) Commu- 
nity Hospital, vice-president; Luther 
Lipsitt, Redlands Community Hos- 
pital, board of directors; Mrs. An- 
toinette Diederich, O.R.S., and 
Gertrude Sutliff, surgical supply 
supervisor, both on the board of 
directors, and both from Riverside 
Community Hospital. 


| AORN Elects First National Officers 


First national officers of the Association of 
Operating Room Nurses, elected at the organi- 
zation’s annual congress in Los Angeles Febru- 
ary 18-21, are (l. to r.): Mrs. Anne Dodge 
Sasse, R.N., New York City, treasurer ; Frances 
Reeser, R.N., operating room supervisor, Bronx 
(N. Y.) Veterans Hospital, vice-president; 
Edith Dee Hall, R.N., New York City, executive 
secretary and manager of the annual congress; 


168 


Pauline Young, R.N., operating room supervi- 
sor, Hahnemann Medical College and Hospital, 


Philadelphia, president; and Mrs. Mary Kreitz, 
R.N., operating room supervisor, Kaiser Found- 
ation Hospital, Los Angeles, secretary. 

For details on the formal organization of the 
Association of Operating Room Nurses, please 
turn the page. 
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National AORN Accomplished 
At Congress in Los Angeles 


@ Formal organization of the Association of Operating 
Room Nurses on a national] level was accomplished at the 
fourth national congress, held at the Hotel Statler, Los 
Angeles, February 18-21. 


The AORN had existed since 1954 as a national planning 
committee, under the chairmanship of Edith Dee Hall, 
R.N., New York City. Miss Hall now is executive secre- 
tary of the association and manager of the association’s 
annual congress, with headquarters at 305 W. 18th St., 
New York City. 


Pauline Young, R.N., operating room supervisor, Hahne- 
mann Medical College and Hospital, Philadelphia, was 
named first president of the association. Other officers are: 
Frances Reeser, R.N., operating room supervisor, Bronx 
(N. Y.) Veterans Hospital, vice-president; Mrs. Mary 
Kreitz, R.N., operating room supervisor, Kaiser Founda- 
tion Hospital, Los Angeles, secretary; and Mrs. Anne 
Dodge Sasse, R.N.. New York City, treasurer. 


National directors are: (for three years) Sister Mary 
Alexine, R.N., operating room supervisor, Mercy Hospital, 
San Diego, Calif.; Mrs. Ethel West, R.N., operating room 
supervisor, Methodist Hospital of Southern California, 
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Los Angeles; Mrs. Joan Driscoll, R.N., operating room 
supervisor, Westchester Square Hospital, New York City; 
(for two years) Mrs. Evelyn Ellsworth, R.N., operating 
room supervisor, New England Hospital, Boston; and Mrs. 
Doris Walk, R.N., instructor, Alexian Brothers Hospital, 
St. Louis. 


Fifty-two delegates, representing local AORN groups 
throughout the country, attended the two sessions at 
which the actual organization was accomplished. Marie 
Collins, registered parliamentarian from Philadelphia, 
guided delegates in the establishment of the association. 


Bylaws were adopted and are now available. 


“The Association of Operating Room Nurses has not 
been set up in opposition to or in conflict with any other 
nursing organization,” Miss Hall emphasized. “We en- 
courage operating room nurses to belong to their parent 
organizations, and for this reason national dues for the 
AORN have been set at an absolute minimum.” 


Nurses may join the national organization through their 
local AORN groups, or, if there is no local group in their 
area, they may join directly by applying to the national 
headquarters at 305 W. 18th St., New York City. 
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To qualify for membership, an applicant must be a reg- Dues are $1 a year. 
istered professional nurse who is an active operating room 
nurse, or, if she is inactive, she must have been an oper- Standing committees have been appointed on budget and 
ating room nurse immediately prior to becoming inactive. finance, program, bylaws, legislation, and nomination. 
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Directors of the association, shown above, are (|. to r.): Mrs. Ethel Evelyn Elsworth, R.N.. New England Hospital, Boston. 

West, R.N., Methodist Hospital of Southern California, Los Angeles; 

Mrs. Doris Walk, R.N., Alexian Brothers Hospital, St. Louis; Sister Mrs. West, Sister Mary Alexine, and Mrs. Driscoll were chosen 
Mary Alexine, Mercy Hospital, San Diego, Callif.; Mrs. Joan Dris- for three-year terms. Mrs. Walk and Mrs. Ellsworth will serve two- 
coll, R.N., Westchester Square Hospital, New York City; and Mrs. year terms. 
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EDUCATIONAL MATERIAL SUITABLE FOR USE IN SCHOOLS OF NURSING 


MOTION PICTURE 


Sutures Since Lister 


A twenty-minute film showing the operating room of Lister's day and many of the dramatic changes in O.R. 
technics which have occurred since that time. Pictures the making of catgut sutures, from sheep intestine to 
sterile tube. Black and white, 16 mm. with sound. 


LITERATURE 
How To Get the Most of Your Catgut Sutures 


A four-page folder, illustrating the best methods of handling catgut in preparation for surgery. 


Ethicon Manual of Surgical Knots 


Pictures methods of tying standard surgical knots and gives valuable information about operating room procedures. 


Ethicon Handbook of Sutures 


History and description of all suture materials now in use. Gives complete information on how to prepare and 
handle suture materials. 64 pages with illustrations. 
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LITERATURE FOR OPERATING ROOM SUPERVISORS 





Ethicon Manual of Operative Procedures 


Pages of drawings illustrating steps in most standard surgical operations. [ 


The O.R. Yearbook for 1957 


Reprint collection of the past year's most valuable articles from the O.R. Section of Hospital Topics Magazine. 


For free copies write [ | 


[ 
ETHICON, INC. LL 


Somerville, New Jersey 
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